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ducts, ths reason for our cho.ce the our found the 
were then upon inte the fundamental physico-chemical 
The reason was the high refractoriness the compounds the ternary 
circumstance made the but the same time endowed its results with great value, fact, 
but ai.o devising method for the study was extremely interesting 
the system the detection complex three-component solid solutions the system hkewise 


the three binary systems the sides the ternary diagram, made detailed study 


Bowen and Greig the these authors, melts with forms eutectic 
with 


Gordon and Moor [4] obtained single crystals mullite the form a-boule and 
The authors the formaticn sin gle crystals mullite without separation corundum the rapid cooling 
from the temperature melting the temperature mullite, This must,. however, 
rejected, since the crystallizing tendercy corundum very high and certainly crystallize from 
the mullite composition the diagram Bowen and Greig were 


The system has been closely investigated The relations between the 
phases were the method, The author found series compounds the system: 


The author the format.on solid sqlution between disilicate and 


The phase diagram the system has not been Compounds this system, however, ate 
well known, have been most completely studied Toropov [6] who first established the 


“ 


The paper and (7) has direct bearing diagram These 
determined the melting paint the system the cone method, The portion the diagram 
adjacent the was studied Thomas [8] the quenching method combination opic 
the crystalline phases, solid between the barium silicates and celsian 
was observed, bit the results optical did not fully accord with the plotted vertical fields, The natural 
feldspar celsian with the the ternary compound the system, 


EXPERIMENTAL 


Experi mental tests from different parts the diagrain the 
that the the compositions possesses initial crystallization temperature 


des:oned by one o! 


the temperature was graduated against specimens known 


4 


ouples and The recordings the thermocouples were 


Tre starting aly were form fine powder prepared from rock crystal, 

tap water and mortar, the was with dilute 

they were with dextrin solution and shaped into 4-5 tods with 


the melt place very quickly amd the vitreous state cannot the 
dus temperatures rate the were therefore from the melt- 


any desred method, not always the true temperature, Only the 
case Crem cal ang paints does the coincice with the 
Compourd the turn points were method specially developed for with the 


nelly, fot the phase samples with high temperature and speed 
accelerate the was ckly end the sample blown with two 
unt.l one phase was obtained, 


under the made for the most part ons and rarely 
the method, Densities the glassy products were determined with pyknometer, this 
Case tre were the form chips and not the state, The chemical the glasses 
the system was determ.ned the following mannet, Two glassy pellets the arc) were 

and left room for hours, The excess acid was then with The 
acid combined per 100 specimen surface gave mate relative chemical stabil'ty, 


j 


The study the diagram was started from the fields bordering upon the binary 


region the from 93% barium oxide the points series compositions weie 
the side likewise not with the data for this system, recently, however, the 


phase diagram itself the system had not been cstablished and was studied connection with the 
resent investig anon 


curve between the mullite and corundum fields was from the position according the 
accepted phase diagram the system The primary crystallization 
was observed the bordering the figurative its composition, whereas according the 
old diagram mullite decomposition, This observation prompted special the binary 
system inthe porticn with high content alumina 


the study the ternary diag gram compositions were synthesized and subjected test, The 
diagram comprises fields stability the following phases: 


Barium 

Barium oxide 

silicate 

silicate 


composition sce from the diagram, the system contains two 
solutions, one which ternary and therefore rarity among silicate systems, the diagram (actual) 


binary systems: celsian-dibarium silicate; celsian-monobarium silicate, The fields primary 


the the triangle occupied compositions formed with sufficiently rapid cooling the glass, 


Fig, are plotted the curves corresponding glasses with constant refractive index; Fig, 
constant density; and glasses with constant chemical toward diluted 
acid, The boundanes between the flelds the region bordering the barium oxide corner were determined or. 
the basis the melting and the course the isotherms, and the boundaries are indicated 
the primary phases microscopic observation was duc the gicat velocity 
crystallization and also chemical instability, The fleid celsian and figurative point occupy central 
the triangle, Celsian crystallizes the hexagonal modification Part 
god hexagonal plates were separated close the boundaries the field, 


Inthe field the 
with this system, The question the the between the fields and 
oxide remained unsettled, 


(for the significance the values see test), 

ternary compound 


Already during the preliminary study the 
field the trrangle the portion between 
fields and barium there. 
was observed crystallization previously un- 
known phase with variable optical 
ering from all known compounds the 
the system; this pointed the presence 
solid solution, The the question 
which compounds form this proved 
difficult, Attempts isolate the new 
phase withcut admixture with other crystalline 
phases during complete zatton did not lead 
the result: was always 
other crystals, 


this region the quenching method enables 
ciently accurate determination its 
and the character the liquidus surface, The 


peak the surface could not the dropped uniformly from the the 

with the maximum content alumina the the region celsian and dibarium All these 
the general position the field among the the diagram that not one the 
known the system enters into the solid solution question, There remained one the 
components this solution (or least one them) are compounds, This was supported 
the rise the surface, The simplest formula the assumed was 
specimen this composition when kept hour the form one phase similar 
crystalline structure the solid solution possessed the lowest optical constants; 1.624; 
fully understandable since the investigated lies the region the 
below which oaly the new phase crystallized and above which glass remained 


(crossed Nicols 320). 


¢ 


‘ system —S ty 


—— 


Phases Process 


ligqu é 

liqu a 


All these results enable conclude that the substance question new barium tne 


system question the formation alse takes place te:nary solid occupy'ng analog 
the temary solid solution cur system; the diagram shown the form shaded 
refraction the increased with the distance from the the composition the 
were, however, unsuccessful, The probable second the solid may regarded barium meta- 


the the arrangement the fleld and the change the refractive index the 
on, 


elongated prisms w'th right extinction and mutually intergrowing angles, The 
between the crystals are with glass and with secondary The light fluctuates 


: 


of crystailine onas 
Duration 


hour, 1350 Glass 
hours 1350 Glass 
1250 Glass solid solution BAS, 
minutes 1450 Glass 
minutes 1400 Glass BAS, 
minutes 1350 Glass BAS, solid solution 
minutes 1380 Glass solid 
1250 Solid solution BAS, 
minutes 1400 Glass solid solution 
minutes 1470 Giass BAS, 
minutes 1400 Glass BAS, solid 
minutes 1550 Glass 
minutes 1600- Glass 
minutes 1550 Giass BAS, 
minutes 1490 Glass BAS, solid 
minutes 1560 Glass solid solution 
minutes 1600 Glass 
minutes 1550 Glass solid solution 
minutes 1500 Glas, solution BAS, 
minutes 1050 Solid solution 
minutes 1600 Glass 
minutes 1550 Giass BAS, 
minutes 1500 Glass +BAS, BA, 


(continued following page) 
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Glass 
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BA, 
BA, solid solution 


sclid 

BA, solid solution 


The course the region this solution theadjacent clarified the data 


.0.0 


(ByA;° 2?) 


Tabie =» Wi huch the sequence of se ™ 


inte 


- 


cal Application 
Appts 


Prom 


the 


the 


the the 


he boun lar 


two-phase one since one the sides 


this zone, far one can from the data obtained the present investigation, combine 


and are 


They low-melting (liquidus approx, 


and they have lower contents and higher stability, these 


suggest the obtaining valuable technical glasses blending the components the 


system the 


sh 


located, The 


+. 


into the phase diagram the system 


Values precisely mark the the d:agram which the whole the field celsian 


appl cation the the development and procedures for may lead 


SUMMARY 


established the congruence melting mullite, and the ate 


The 


vatious phases, 


the system formed ternary selid solution between the and BaO- and 


Formation previously unknown the composition was observed, 
This compound melts with decomposition into the monoaluminate BaO- and 


new micro-furnace was 
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STUDY SYSTEMS CONTALNING CONCENTRATED HYDROGEN PEROXIDE 


Products known the names magnesium peroxide, containing from 
50% are supplied the chemical industry for. purposes, the vulcamzation 
rubber, and bleaching agent the textile industry, method (in the main 
magnesia with hydrogen peroxide) various authors have cbtained products con- 
OOH 


magnesia, The lack systematic upon the methods physicochemical 
main cause the discrepancies the results obtained, 


MgO and basic hydroperoxides the gross composition 


the character the possible forins the peroxy compounds magnesium, 
the the points the main compounds involving MgO, and and 
the compounds and for which the hydrates may 


Examination the diagram shows that the magnesium compounds reported the 
cific chem:cal Compounds can only associated with the figurative points corresponding the composit.ons: 
OOH 


the products may regarded mixtures, 


the solubility method and special physicochemical study the solid 
phases this system, 


EXPERIMENTAL 


(without 1,5 97% concentration and pure the label the 


fold excess distilled water previously thoroughly boiled with and periodic heating 
showed that slaking was complete since after drying constant weight product 

Mg(OH completely 410°, After slaking, the liquid phase was decanted, The suspension 
contained the average 80% The solubility vessel containing the suspension was placed 


ARLE i 


Liquid Phase 


25,70 


25.73 


cally, after complete 
meter 
and 


from 4.5 62% and MgO; and 


38,36 ditto 
36.92 dtto 
\\ \ 


0.80 


1,20 13.10 
14,90 


companson with water, the solubility 


20° solubility the system 
Data for the this system are set forth 
Tabe plotted the phase diagra:n (Fig. see 

tange 30%, and anhydrous 
peroxide the concentration range 
Not attained due progressive deco 
uon 


SUMMARY 


Investigation the ternary system 
range concentrations established 


and 
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REACTION AND SODIUM ALUMINOSILICATES 


VITREOUS SILICATES 


WITH AQUEOUS 


COMMUNICATION 


REACTION VITREOUS ALUMINOSILICATES 


Dubrovo 


acid solutions sodium silicates and the charactenstic features the presence 


the the glass are observation (to the effect that 


regardless the isostructural position the silicon and aluminum, double from the 
chemical standpoint) valid 


out preceding paper, the basis experimental data, mechanism was advanced for the decomposition 


sodium and aluminum the hydrogen the solution should capect the rate decomposition 


and, the other hand, the and state the resultant products decomposition both solution 
and the surface the glass, The essential factor evidently the degree the 
salts formed solution, From this appeared matter extreme study the 


solutions mtric acids and also hydrochloric acid various 


EXPERIMENTAL 


and nitric acids, and also with and acid 40°. The investigated 
belonged the sodium disilicate series with admixtures 0,15; 0.30; 0.40; 0,50 and mole 

felting the glasses and preparation samples were undertaken the previous investigations The 
decomposability the aluminosilicates was from the amount all the components passing from 
the glass into solution efter specified The procedure was the same that 
employed For the process interaction sodium aluminosilicates with 
the preceding paper 


sodium aluminosilicates with solutions hydrochloric acid 


With the studying the influence the hydrogen ion the solution the 
decoinposition sodium examination was made the action 0,01, and hydro- 
solutions, These results are set forth Tables and Data for the interaction sodium alumino- 
silicates with acid solution were forth the preceding paper see from the 
with the sodium sharply reduce the amounts passing into 
solution from the glass comparison with what happens the case the This represents the lowest 
decomposition, However, the decomposition the residual aluminosilicate layer increases 
with increasing content the glasses, reflected increase the values But 


for the with admixture mole the values and extremely small and equal one another, 


for the glass mole substantially complete washing out the aluminum fons from the 
decomposed layer, The amount passing solution, however, remains relatively very small (6-8%), 


When the admixture the sodium disilicate increased mole, this glass suffers intensive 
decomposition: the all passing solution increase sharply, the amount silica 
being approximately 40% its the residual layer After treatment the samples 


vitreous sodium the structurally silicon, was established the 


surface was observed crumbly, friable Chemical analysis this residual layer revealed content 
96% 


Subse quent addition 0.5 mole leads certain drop the amount passing into 
solution and the depth the decomposed glass compatison with the glass 
with the the glass the aluminum ‘ons passing Consequently 
the residual layer completely decomposed, 


solution. They show that the first additions and mole the reduce the quentity 
passing into solution, Simultaneously, starting from the composition the decomposition 


{ 4 
‘ 
0.90 0.85 0.85 


Interaction sodium with acid solution 


Molar 


2.0 3.6 


i 
= é a 


- 


336 $73 830 
255 


300 


612 962 


the weaker solutions hydrochloric acid (0,01 and sharp the amount into 
solution commences even with composition containing mole 


TABLE 
136 
9 4 


0.90 
0.047 


0.95 0.99 


0.48 


0.93 0.87 
0.96, 


ot 
! 
nr 
4 


shar Tatio 


0.23 


0.04 0.14 


Further additions 0.4 and mole intensify the glasses, absolute 

amounts all components passing into solution being increased, During this process the completely 
action concentrated acids}, after which these amounts progressively ALQ 
sodium leads further increase the amounts all components into while the 
the glass, the which had accumulated the solution and whose 
0.01 g/ml, The coagulating silica could aluminum ions, The mele 


had added, 


solutions sulfuric and evident from the data for all the three 
ate approximately the same interaction with hydrochloric acid the same The 
acids, although the character the decomposition remains over the 
passage solution the and takes place the ratios those which were 
glass, and this occurred the case doth hydrochloric. and acid, fall degree 


; | ‘ | 


Amount 


action (hours} larly 
content the sol 


tion 


945 mole one with mole 
acid solutions, 


| ~% 7 
4 -§ 


the colorimetric determination into solution from the invest 


with 


know, 
experiments also carried out determinations without preliminary This gave 
establishing how much silica present given instant the state the sample, knowledge 
clarificatica the chatacter the aluminesilicates with solutions acids, 


are set the data for the content molecularly dispersed silica the 


samples, see from these data that the quantities dispersed silica the solution vary our 
from 98% its total content, 


The very fact the presence the solution 
silica proof that the 


‘ica passing into solution close the molecularly dispersed state, 


vently the polymerization the acid proceeds with varying velocity dependence the 


silicic acid solution, the and concentration the acid acting the and 
the duration the reaction, 


Interest attaches the fact that when using acid the content molecularly dispersed 
the solution higher than when using 0,1 acid, notwithstanding that the case the total 


concentration twice high (see Table 4), This may the lower activity 
due which the acid more slowly, 


The ten concentration the reacting medium one the the 
process may, mask the influence the change hydrogen concentration, Such factors 


layer the surface the glasses which the lons, the degree dissociation the 
salts formed solution, ete, 


leached out the This diagram shows that increase hydrogen 
the aluminosilicate glasses containing relatively large amounts the skeleton 
these due depolymerization the contained silica, being unstable toward acidic And the 


weakly attached hydrated silica, such cases the decomposability will governed the hydrogen 
‘on concentration when using one and the same acid various 


hydrogen acidic region has substantially effect their speed decomposition, The 
same made the sodium silicates This phenomenon explained the following 
way (by analogy with the case silicates Due the formation the surface these aluminosilicates 
protective aluminosilicate film reaction with solutions hydrochloric acid, masking factor comes 
play the form diffusion the exchanging ions through this film, The velocity tre sodium 
ions governed, however, concentration difference this film, When using acids the limits the 
above values pH, the concentration the residual film the boundary with the 


Figure the the logarithin the amounts glass components passing into solu- 
tion the additions tothe sodium these glasses are with and 
solutions hydrochloric acid, see that the increase concentration hydrochloric acid over the 
shifts the maximum the region aluminosilicates with lower content, This reflects 


the absence correlation between decomposability and the position the singular points the investigated 


The curves Figure the the decomposition vitreous sodium 
glasses with addition 9,15 mole the disilicate, the decomposition mainly chasacterized 
skeletcn from which the ninum fons are washed out the first instance, The and leaching 


curves coincide, Passage solution from aluminosilicate glasses behind that 


667 


form state close molecular dispersion, Evidence this, above, 
acidin the form dispersed siate has also been Kruger [7] who 


stud.ed the action acids natural the method 


acts more than nitric acid the same concentration, may suggest 


Concentration, the what been suggested above about the influence the hydrogen ion 


the resultant electrolytes the sulfate and, particular, the 
formed the solution will very less than the chlondes and 

And difference will than the difference the electrolytic dissociation 
case reaction with ac.d with reaction hydrochlone and acids,due 


Conse quently, follows from the put forward above, number factors govern the 


Ae 


.on the solution, the state the aluminosilicate surface film, 


Sec 


SUMMARY 


hydrogen ion concentration when using one and the same acid accompanied increasing 


those glasses whose skeleton, due their silica content, 
unstable toward acids 


Vitreous sodium 0.1 sulfuric acid solution more rapidly than 
and the same concentration, This phenomenon can explained the lower degree 


and aluminum sulfates, 
LITERATURE CITED 
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REACTION VITREOUS SODIUM SILICATES AND ALUMINOSILICATES 
AQUEOUS SOLUTIONS 


COMMUNICATION REACTION VITREOUS SODIUM ALUMINGSILICATES 


WATER 


Shmidt 


and also the vitreous with solutions acids The paper 
with the vitreous sodium aluminostlicates with water, 


The literature this topic very scanty, Dimbleby and Turner studied six 
mole mole steps), They the loss weight the glass efter 

which part the silica was replaced After heating the powdered 100°, the 
ard contents the solution were determined, Our results shows that the leached 
film the eariched with the original glass. Studies (5) ard 
also showed taat the chemical stability the glasses rises appreciably with incteasing alumina and 
and contains more alumina than the original The author cortelates this behavior 
with the character which the neutral region possesses 


The reaction with water was vitreous sodium aluminosilicates prepared adding various 
alumina the previously sodium silicates (see Table 1), The position the phase diagram 
the and aluminosilicates investigated the present and the above-noted papers are 
Figure The chemical analysis the investigated glasses the sodium disilicate series has been previously 


‘Experiments were carried 
TABLE 
the sodium aluminosilicates studied the quannty 


reaction the sample with 
silicate with the 
Components 
were small that decided 


Starting 
Molar ratio 


used glass powder with particle 


five dust with ethanol and 
dned 110°. The calculated 
surface area the weighed sample (0.8 was approx, 160 the 


oxides passing from the glass solution from glass and also with reference the magnitudes 
and the proportions and Sidy passing solution from the surface the 
brought into reaction with the solution), 


Fiz amounts components passing 
into after hours’ reaction with water 

sodium silicates and (1- 


k 


ate set forthin Table Figures and are compared the amounts components passing solution 

these and suggest that aluminum enters into the structure the 


From the obtained see addition sodium disilicate accompanied continuous 
drop tne amounts NagO passing nto more pronounced with small 
0.15 mole the values are reduced very much more than the 


; 


first (up addition 0.15 mole fell off, subsequently started again and for the 


Comparison the data obtained for with (in moles) addition alumina shows 
that with increase their content the amount components passing into solution continuously decreases, 
all cases lower than that thus nting the surface film with alumina, 


results 


have already reported increasing alumina sodium silicates there increase 


the decreases during the process. For this reason, the influence alumina the reaction with 
solutions has duai 


TA RLE 2 
action the disilicate series with water 


Characteristics hours 


i 


the one hand the degree polymerization the alurrinosilicate framework 
strengthens all the bonds, was the case when the silica content vitreous sodium was increased 
the amounts passing into solution and when the amounts 
alumina added are small) sharply,. The influence the alumina then very much greater than that 
the amounts-of silica, Attention must also directed the fact that the addition 


compared after hours’ reaction), increase the content alumina mole these 
(by with disilicate) and 420 times respectively, the same time caiculate 
that the case addition mole only the number sodium and 10% the 
tetrahedra are directly bound the tetrahedra, while the case addition mole the amounts 
ate and 60%, These data indicate that the the aluminum extends not only those 
sodium tons and tetrahedra which are directly the tetrahedra but also the whole structure 

the glass, depolymerization the framework with small additions alumina 
and are thereby protected the action the solution, 


1 % | 


a sna cenmtentin the sodium disilicate sevies 1s increased t0 6.3 mole and figher the number of 


than the number bonds, the tetrahedra becom more accessible 


extract ions from the residual film, this loose and then 


we 


>. 
NP 


into solution and functions the 


$ 


When tne glasses react with water, the passage 


coartent o 


the series more than .3-0.5 mole leads shght increase 


whole and the silicate portion, due which the components passing 


er? 


was out above, the alumina content the residual film observed all the ments 
that the may thercfore suggested that duting the primary process ex- 
change the ions the glass hydrogen ions from the solution wh'ch leads film, the 
the and tetrahedra entering into the ate not broken, 

tne film with alumina evidently occurs the result those aluminum 


ons had gone solution from the portion the film which had been completely decomposed the 


Course the know the composition the resultant solution, can make calculation 


both the content the film and the content aluminum the alumino- 
the film and, separately, adsorbed it, show that with increasing stability 

the both the absolute and aluminum the falls and 
the the film evidently exerted the aluminum ions the structure 

weak forces can hardly exert appreciable influence its This view 

the film, spite the fact that acid medium the aluminum content the reduced, 


counted for the high hydrogen ion concentration the acidic medium and not difference the stability 
ofthe 


Figure lines have plotted which correspond equal Na,O passing 
Into solution the region the same diagram curves) are shown 


pondence whatever between the amount components passing into solution and the phase diagram the 


SUMMARY 


passing inio solution well (in the case small additions alumuna) the amounts and 


passing into this connection the influence alumina much stronger than that equivalent 
amounts 


che alumina content !ncreases beyond certain the depolymerization the 
Portion the framework weakens the the film the surface vitreous sodium 
ates, 


increase the continuously reduces the amounts components passing 


proportion the the residual film enters into the its alumino- 


silicate framework and has essentia) influence its small proportion the 
fons evidently the film the state, 
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ABSORPTION SPECTRA PYRILIUM SALTS 


salts, These according the 


COH 


the form containing the anion, intensely Colored crystalline powders, soluble 


The rathér scanty data for the absorption spectra salts, Wizinger 
the absorption various salts and sorre salts but only gave the 
wavelengths the maxima, took advantage the great the new 
Sciences plot the spectra the following pyrilium salts; benzopyrilium 
(XIV), 2-propylnaphthopyrilium fernchloride (XV), 


ard perchlorate 


Spectra salts acetic acid were plotted inthe 334 region 
solutions, the curves the absorption spectra (ratio obtained the were directly photo- 


the 


establish the effect the contrrbution the anion the plotted the spectrum 
chlonde solution acetic and hydrochloric acids, was found that appreciabie the 
anion and its absorption can clearly not abcut serious 
the spectra the since out the examination the absorption spectra the pyniium salts 
determine the influence various anions upon the character the absorption, 
plotted the and perchlorate, see from the photo- 
and that the spectrum the salt does not substantially alter with change anion, may 


therefore assume that the absorption the investigated compounds governed the portion 
the molecule, 


The spectra the investigated salts differ dependence the respect 


the character the absorption spectra all the investigated substances may arranged three benzo- 


properties the salts are set forth Table 


The spectrum salts the 579-334 charactenstic absorption band 
the 570-500 with oscillatory this band can clearly serve for identification benzo- 
salts, Replacement the hydrogens the and position alkyl and groups shifts the band 
changing its character, this connection may note that the group the 6-position very 
shifts the band the longer waves and that bigger with compounds hydroxyl 
groups the although our surprise change occurred the character the band 

salts insignificantly affected the and their position, for and there are two overlapping bends 
which are the duection longer waves when the hydrogen replaced methyl and hydroxy 
for the three bands compounds and cbserve the same for the first band, 
the group into the completely changes the character the absorption the 

region, which fully consistent with our investigations the flavylium salts, 


| 
= I > 


salts 
The properties salts are set forth Table 


The absorption spectra the salts essentially depend upon the and poution 
the substituents, groups the and and bromine the not alter the 
the spectrum and only shift extent direction long waves; effect the. 


upon the character the Pyrilium with group the exhibit two 
bands and the Intensity absorption the second greater than that the the hydrogen 
two absorption bands, but the the first considerably greater than that the second; 


the hydrogen the bromine and methoxyl leads the usual shift toward the red without change 
the the spectrum, 


introducing hydroxyl group the malecule, and the position hydroxyl group has significant influence 


Fig. 


salts 
The properties the salts are set forth Table 

plotted the spectra saits alkyl and groups the 
The character the depends extent the substituent; alts alkyl radicals 
from methyl) have are shifted more and more toward the red wita 
radical (we only measured the maximum the second band); salts with phenyi radicals 
the the phenyl radical and which fted the red when the hydrogen the para 
methyl, bromine, snd methoxyl, 


The investigated adsorption spectra salts depend the structure that they 
obviously for the respective compounds, cases also for determination 
the posit.on the compounds, 
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SUMMARY 


BE SION, 


that the spectrum the region can serve for identification 
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DERIVATIVES UNSATURATED PHOSPH ONIC ACIDS 


AND CHLORIDES 


The alkylthiophosphonyl chlorides have been vesugated, Regarding the chlorides 


containing unsaturated radicals, not single them found the have 
and lophe chlorides, The method stans from products phosphorus. 
with hydrogen sulfide until the solid substance has been completely transformed The reaction pro- 


ceeds one direction with slight evolution without formation asy secondary products and gives 
over Reaction 


this method prepared for the first time the acid 
physical properties are set forth the table, The chlorides and 


acids are transparent liquids, readily soluble common organic solvents, insoluble 
water, and hydrolysis, 


The chlorides acids which prepared differ the chlorides 


alcohols, 


Formula 


Yield 


those the chlorides, but the indices and specific 
the chlandes are considerably than those the oxygenated 

denvatives, There also difference the reactivities the acid The 


EXPERIMENTAL 


wise addition was made the resultant suspension vinylethyl ether dissolved benzene, 

Crystals the addition the ether, and after the whole amount ether had been added copious 


sulfide passed through, Hydrogen was evolved during this 
and heat was the The product was converted into the thio- 
After off the benzene and phosphorus de, the residue kept water 
s 


~-- 


ayltr ophos honv] chlor de OCH CHPSCL suspens on of 83 PCI, in 250 


volume 


benzene was slowly run vinylpnenyl ether, sulfide was passed through the resultant 


Pol an 
product, after which the product was worked usual way, Yield acid 


the styrene had been added, the reaction mass was thoroughly and left overnight, The next day the mass 
had completely dissotved and the had cooled, After off the and the 
the was kept the vacuum water jet pump boiling water bath for 


The were the same those the which have been 


SUMMARY 


ethers with hydrogen 


The following acid chlorides prepared and chloride: 
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DERIVATIVES 


UNSATURATED PHOSPHONIC ACIDS 


COMMUNICATION 


AND 


CHLORIDES 


our preceding communications methods were described for the synthesis 
tigated the reaction with ethers ethylene glycol (the vinyl and 


heat was developed and uch chloride was the 
ethers glycol with benzene, the end the reaction layer was formed 
after cooling changed into dense crystalline mass product addition two molecules molecule 


The following products were prepared the above 


These not due their case 


_of hydrogen while the 
reaction was being carned out and 


Without separation from the reactior mixture, these substances were subjected the sulfur dioxide 
and sulfide, Introduction sulfur caused heat liberated and hydrogen chloride came off, 
while the crystalline mass was gradually into When the whole mass had changed into liquid, 


the reaction was stopped, The chlorides were from this liquid frac- 
tionation, 


The same acid chlorides were synthesized the action water and carboxylic acids upon the products 


chlorides are colorless, transparent Uquids, distillable vacuum, 
decolorizing bromine water and permanganate, and hydrolyzable water with formation non- 
and non-crystallizing are soluble all organic solvents, this method the 
following compounds were prepared the theoretical; The chlorides methoxy 


The chlorides were prepared the same conditions for the 
the chlorides, The only difference was that the action hydrogen sulfide 
the products the monoatkytvinyl ethers was continued full the crystalline 


phosphonyl were Reaction 


acres were 


acids 


argu ds they Giv Cec olerize bromine water and perma anate and 


and vields 


des are set forth the 


was and evolution hydrogen chloride, After the whole amount 


the had been added, the xture two upper one benzene and the lower one 
Oly The latrer completely after The next day, after for water 
the mixture was with sulfur @ox.de the crystalline mass had completely dissolved 
Tre bh 

sce 


Fourd 26.92; 


C.H;0,PC);. Calculated C 27.39; 


the product was treated with sulfur dioxide the 


and The crystalline product was treated with dioxide until the whole 


tne crystalline mass had changed Vacuum fiactionation yielded 46,9 acid chloride 90% the 


action hydrogen sulfide the whole the crystalline material had changed into liquid, Frac- 


690 


> 


benzene, The day the crystalline product was treated with hydrogen until the 


whole the mass had changed Vacuum fractionation yielaed substance (85 
the theoretical) with hp, 120 deg min), 1.5330, 


ard 150 Was added, with ng, ethylene ether (b.p, 


SUMMARY 


and acids, also the chlorides 

phosphonic acids, 
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phenylacetylene 


DERIVATIVES UNSATURATED PHOSPHONIC ACIDS 


have previously the react pentachlonde vinyl ethers and the syn- 


hydrocarbons and obtained unsaturated phosphome acids, 


They did out other investigations 


Reactions were performed flask were placed dry benzene 
and pulvenzed phosphorus pentachlor the flask was then closed with cork through which was in- 
serted funnel, The unsaturated coinpound was added portions from the 
funnel with The took place with heat and with evolution hydrogen 
the end the crystalline mass had formed and this was left The following 
day the add.tion was treated with diox sol mas. was compietely changed into 


way phenylv.nylphosphony! chlonde was obtained yield 98-99% the theoretical, and 
with acid odor, soluble ether, chloroform, benzene and they react 


slowly with cold water, 


The preparat the chlor des may expressed the scheme: 


Formula Bp. metcut 


column) 


73-74° 


into the reaction mixture the had changed into liquid, 


and funnel, placed dry benzene and finely pulverized phosphorus 


imass when the whole the indene had been The following day 


passed through the cry mass had been completely changed into liquid, After the 


and thionyl had off, the was kept boilirig 


=rlond 5 
é 


dry zene was phenylacetylene with shaking and water 
Heat was the reaction, The day sulfur dioxide was passed into the 


mass until the latter was completely transformed into liquid, The mixture was then fractionated 


and chlonde were drivea off low (water 


The solvent, 


c. 


Found 12.40; 37.44, 37.21; 2.67, 2.40; 41.53, 41.40 


SUMMARY 
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SYNTHESIS ESTERS PHOSPHONIC ACIDS CONTAINING HETEROCYCLIC RADICALS 


ISOXAZOLE AND RADICALS 


ang Zoroastrova 


with one and two atoms oxygen the and the piperidine 
the present paper data for the phosphome acids containing 
and rad cals 


sequently The second part the was devoted the study the 


the corresponding esters 2.3 All the are crystalline 
substances, soluble and the esters gave the acid, Itis 


pated product was not The the prepared esters phosphonic acids are 


The above method can for the esters containing tne phosphonic 


acids the double 


a 


92-93 From n-heptane 


102-103 rom 


o 


were out which confirmed this expectation, Under the influence sodium ethoxide, 


crystalline substance with m.p, 168-170°. Substitution the 
and the reaction dees not place, 


This temperature for hour, The 


the gradually contracted, Vacuum 

benzene, ethanol and water, 


Found 


product also cas soluble water, 


Found .5.73 


water some what lower than the the ethyl 


Found 


was 


and with The solut.on salt was with charcoal and evapor- 


Yield crystals with wide melting point, Three crystallizations from 
prisms 115-116" yellow liquid, The prisms are soluble benzene, ether, methanol and 


also water, 


The contents the tube were small beaker vater bath with repeated 
water the had been completely removed, The was purified 
from with addition carbon, Light-yellow they darkened when heated 
above and melted with decomposition into dark 


19.06 

tad driven off, 3-4 n-heptane was-added the flask, white precipitate immediately came 
This was recrystallized fram n-heptane, properties resembled those the 
preceding 


the ethyl ester, Hydrolysis the product was effected before heating with 


benzene was then off and the residue heated mir, 140°, Addition n-heptane brought down 
form neecles; yield 1.2 (51.8%), After recrystallization from the 
readily benzene, ether, ethanol, and methanol; soluble water, 


nthe usual way, the product did not crystallize, long standing small beaker, the product remained 
form thick soluble organic solvents and water, 


meat ethereal and sodium dimethyl phosphite 
mole moles sodium sait) was refluxed water bath hours, The quinoxaline 
derivative was recovered unchanged, 

Experiment similar carned out solution After the precipitated 
sodium been filtered off and the distilled off from the filtrate, the reaction product did not 
and remained the form viscous, non-crystallizing with brown color, Hydrolysis this 
with dilute hydrochloric acid led 


Reaction with diethylphosphorous acid, Quinoxaline was prepared condensation 
with the compound glyoxal Arbuzov flask were placed 
soluuon was added 8-10 drops ethanolic solution sodium ethoxide, The reaction mixture was heated 
water bath, which process the color changed from light-yellow darker shade, After 1,5 hours the 


700 


~4 


the flask nad (approx crystals was off, After washing with they 


melted from with activated carbon gave 


with soluble ether, ethanol, chioroform and solubie water, 


the product with acid, 0,45 product was heated sealed tube with 
10% acid After short the product acquired dark color, Heating was 


continued for hour, Evaporation the water bath gave reddish- 
brown 


evaporation water bath and active carbon, resinous product obtained, 


sodium methoxide, the start the sclution became dark cherry-red, intense with 
snow and salt the mass did not crystallize; standing turned dark-blue and remained thus long 
Attempts distil vacuum did not give the desired results (the substance The 
reaction product could isolated the pure form, acid did not react all these 


conditions with After heating the mixture boiling water bath, the 
starting substances were reccvered unchanged, 


SUMMARY 


Reaction.of sodium dialkyl and with gave 
esters phosphonic acids containing the isoxazole ring, 


The phosphonic ester could isotated after reaction sodium phosphite with 2,3-di- 


acid adds under the influence sodium alcoholate form 1,4- 
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ETHYLPHOSPHONOUS AND ETHYLPHOSPHONIC ACIDS 


which structure end the the pole moments the bonds are 


have the dipole moments the following acid, which 


were one and and obtained the values dipole moments set 


TASLE 


inD 


see Table that the dipole moments monoesters ethylphosphonous vary from 3,17 
3.48 and that the for the series 3.35 that the mean value the moments 
the monocsiers acid (3.35 slightly higher than that for the senes dialkylphosphorous 
acids (2.91 The moment the molecule ethylphosphonous acid the resultant the 
contains one group which can rotate the bond, 


have calculated the dipole moments molecular models rigid structures and the dipole moment 
molecule with free the group round the bond, the moments cal- 
culated for the molecular models with the experimentally determined value the moment shows that the 
dipole moment the rig'd 1,61 and differs markedly from the experimentally found 
magnitude, The moments models and exceed the found and 0,1 
while the dipole moment the molecule the with rotation group 3,32 and 
exactly corresponds the mentally found value 3,35 


molecule with free rotator 


the gioup, assumed the following 
equal 100°; also assumed the following 
values for the moments individual 


calculated the ances models the molecule with allowance for the 
the spheres action the van der Waals forces and the conclusion that free rotation the groups 


the the the since during rotation the spheres action the van 
Waals forces the methyl and groups are not The interatomic distance the 


P=O angle 118°, 


that the bond 1,47 and that the bond 
acid can propose structure with 
and angle equal the angle and equa! 100°, with free rotation 


the group round the bond; the moment the bond 0.8 and directed from the 


the carbon, 


The direction the dipole moment the bond from retained esters 


ethy lpnosph 


phonous acid, the structure and the moments the individual bonds which are 


those esters acid and they from the latter that one alkoxy group 
group. esters ethy contain only two irregular alkoxy groups which are 


study 
and valce [3] for the O-P 


able round 


the P-O bond, 


the basis these results for esters thiophosphoric acid 


also angle equal since substitution alkoxy group ethyl does not 


and egual 100° 


TASLE 


only had two esters acid available for measurement; the and 
prepared one and Rizpolozhensky The dipoie moments the esters acid are 


Dipole moment 
inD 


great the geometrical structure the molecule and cannot seriously influence the magnitude 
the dipole moments the bonds, 


The dipole moment the ester 
little lower, probably due purity the 


sample, reflected refraction: found 


calculated the dipole moments mole 
cular models rigid and with allowance 
for rotation the group round the ?-O bond, 

the basis comparison the experimentally 


values the dipole moments with those 


calculated for various molecular models, can 
concluded that the dipole moments the rigid 


are 4,20 for model 9,77 for model and 2,42 for model (Fig, 2.), these differ considerably 


the values found, The dipole moment molecule calculated the assumption possible free rotation 
groups round the bonds equal and comes nearest the determined value, 


The following values the dipole moments the bonds were used the calculation the 


bond was taken and the direction from phosphorus carbon, 


The dipole moment the 


For the explanation the possibility free rotation the two groups round bonds considered 


the distances the individual models with rotation, allowing for the radivs action the van 
Ger Waais forces the methyl and methylene groups, For the esters ethylthiophosphonic acid, model has 


3.22 


The overlapping the spheres action the Waals forces the ard therefore 


acid since they not have the spheres action the van der 


forces, 
and hence esters acid.can only execute movement with 180° 
model passes into model and again The dipole moment the molecular model the 
ester cthylthiophosphonic acid calculated for oscillation groups round the 
when the groups successively occupy the positions models and and equal 
and differs fiom the expenmentaliy found value, 


This considerable difference between experimental calculated dipole moment, when assuming 

models esters acid which beth groups round the bonds 


The four models (Fig. 3.) may advanced for esters Dy. 


The dipole model proved 
calculated the above synchronous 
the basis.of the above considerations may suggested that completely ‘free impossible 

esters acid, but that there synchronous rotation atound the bond 


Cont nuing our studies the dipole moments organophosphorus compounds, seemed .nterest 
measure the dipole moments esters ac.d the magn.tude 
ethylphosphonic acid the esters acid, only from the the fact 


and angle 100°, since the electron diffraction data the that the angle 
likewise assumed pyramidal structure with angles equal and angles equal 


The resultant moment the molecule ester acid made from 
the dipole moments the bond, the the bond, the bond and the 
bond, The dipole moment the bend assumed 3,5 that the bond 1,2 that the 
R-O analogy with esters acids, the dipole moment the bond 
compounded from the dipole the bond and the the bond. assume value 


the bond, 1.5 Since both the dipole moments lie one straight line, the dipole moment the 


see from Table the moments 
range from 3,15 3,29 and the mean value 


Dipele mom- 
ent 


and the direction from phosphorus chlorine, The 
dipole moment the rigid structure equal 
from the experimentally found value, while the 
dipole moment the model with free rotation 


chioromethylethylphosphonic acid assumed 
she dipole moment the bond taken 
equal 0,8 then the dipole moment 
carbon and chlorine, 2.3 then the 


from carbon phosphorus variance with the 


the other hand, the dipole the 
pole moment then equal 0,75 with 
from carbon chlorine, while the 
the dipole moments P—C and bonds and 
bond directed from carbon, and nearly 
from carbon phosphorus, 


Fig, 


For determination the magnitude and direction the dipole the bond made use 
phosphonate similar that esters phosphoric acid, only differing that one group replaced the 


radical, The dipole moment was measured and 


| | 7 


and then tne 


rotation-of the groups 2.55 


groups 2.55 which less 0,7 than the cxperimentally val 
(3,2 
the assumption the groups only the event that the dipole moment the 


value the Gipole mome 


zero value the moment the bond could only arise the moment the 


bond was equal 0.8 and 


the bond, 


where 
el, 


had the set forth the paper Arbuzov and 


stances are set forth Tables 20, 
TABLE 


0.8749 
2.4533 
2.4017 


244.2 


233.6 
226.0 


235.00 


208,20; 


carbon phosphorus, the dipole moment the bond was 


The change the electronegativity the bond from 2.1 
2.5 and the tond from 2.5 3,0 identical, and notwithstanding the considerable 


shift, the and the two bonds, the phosphorus atom more than the atom 
due the intense shift the three bonds, 


acid, then the dipole moment determined nearly coincides 
with the value calculated the assumption pyramidal structure for the molecule ester 
and from carbon, while the may able rotate round 


the interatomic distances the molecule ester phonic acid 


EXPERIMENTAL 


calculated from the Lerentz-Lorenz formula; 


Constants, densities and the benzene solutions various concentrations the investigated sub- 


ester trict with free 


ned value, The experi- 


that calculated 


2.3219 


252.85 


107 


P = 270.0; Pp = 37,10; 
TABLE TABLE 
' 
TABLE 
0.001721 2.2986 0.8738 27,07 277.9 


TABLE 
708 


or or 


362.5 


0.8735 


to 
. 


t 

to 


27,70 2.3769 28.35 266.8 


TABLE 


0.8743 
0,8752 


2.2910 


0.8757 


0.001297 0.8741 263.0 


241.6 


0.8770 
27.95 


0.005933 


0.007539 


26,64 


TABLE 


to 

> far] 


2.3618 
2.3704 


Arbuzov and Bull, Acad, Sci, USSR, Div, Chem, 1952, No, 956, (T.p. 
Hampson, Stosich, Am, Chem, Soc, 60, 1814 (1938), 

Arbuzov and Rizpolozhensky, Bull, Acad, USSR, Div, Chem, Sci,, 1952, No, 854, (T.p. 
Arbuzov and Shavshe, Bull, Acad, Sci, USSR, Div, Chem, 1951, No, 795, 


0.877 260.5 
270.4 
27,83 
0.8814 257.6 
26.64 
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have pyramidal structure free rotation the groups, with direction the dipole moment the 
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SUMMARY 


Measurements were made the dipole moment 
the methyl, ethyl, n-propyl, n-butyl, isobutyl, 
hexyl, heptyl, nonyl, and decyl esters ethylphos- 
acid, The value the dipole inoment 
the series was 3,35 and was higher than the value 
for the acids (3,08 D), 


were made the dipole mon- 
ents the ethyl and esters 
acid (mean value dipole momeni 3,08 and the 
methyl, ethyl and n-propy! esters trichloromethyl- 
ethylpnosphonic acid, The mean value for the esters 


Evaluations were made for all the compounds 
the structure and magnitude and direction 
the dipole the individual bonds, 


Calculations the dipole moments 
esters acid for 
various models lead the conclusion that the esters 


Kazan V,1, Ulyanova-Lenin State Universit 


TABLE 
Pup 250.0. $3.41; i 3 A +E 
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PROPYLENE GLYCOL 


PHOSPHORIC AND PROPYLENE 


THIOPHOSPHORIC ACIDS 


Arbuzov, Nikonoroy and Shiskova 


Cyclic esters phosphorous acid have recentl begun studied, Starting Arbuzov and 


series 


acids, glycol acids, however, have not previously been studied, 


this present the synthesis cyclic esters propylene glycol phosphoric 
and acid 


phosphorus with propylene glycol presence hydrogen chloride media 
the acid prop glycol acid, Similarly the propylene glycol 
was obtained the action phosphorus propylene glycol: 


HOCH, 


propylene glycol phosphoric and acids are colorless fuming the 
considerably stable than the corresponding and acids, When sealed 


glass ampoules they are orable without change for long They react with cold water, but 
base the water they reaci with considerable heat 


was matter, particularly respect the first compound, leads résini- 
fication proportion the crude product and the pure acid chloride low, Further 
esters propylene glycol effected with the chlorice propylene glycol 


phosphoric 


TABLE 


Formula 


Yield 


29.06 


(3) 


the esters propylene glycol acid the action propylene glycol 


equations: 


CHO 


Table 


mercury) 


105-108 (3) 


(3) 


(3) 


22-12 


way, the action propylene glycol thiophosphoryl chloride alcohols presence pyridine, 
esters propylene glycol thiophosphoric acid were obtained according 


CHO 


to th t 
the equation: 


CHC 


1,4310 


35.17 


are esters prepared one the above-mentioned methods, 
liquids with faint fruity they ere stable water and, compounds 
pentavalent phosphorus, their reactivity low, 


35.09 


39,71 


15,1 


16.0 


compounds are 


Yield 


15,98 32.2 


15, 32,2 


C tHe 


are set forth the constants esters prepared this These compounds are colorless, 


refractive with faint odor, Like the oxygenated analogs, they are stable and extremely compounds, 


TABLE 


B.p. in sé 


Formula 


column) 


1.2639 


121-123 (11) 


42,52 


42,58 


. 


107-108 


110-112 (5) 


‘ 
16,14 


All the compounds that have described were tested for insecticidal action the grain weevil and exhibited 
action many times weaker that tetraethyl pyrophosphate and 


EXPERIMENTAL 


Preparation propylene glycol phosphoryl chloride, mixture 22,8 mole) propylene glycol, 
89,4 (0.6 mole) and 200 dry ethyl ether was added, with temperature (in the 
flask) 46,05 mole) phosphorus oxychloride the course hours, Cooling was then 
and the temperature brought that the room, This operation took 2.5-3 hours, The resultant 
hydrochloride was filtered off; the ether was distilled off from the filtrate and the dis- 


| 
Found 


wat off ether was driven off and the residue (69 distilled 


the start ethoxide was prepared from 3,67 


The procedure was the previous one, Reactants 


¢ 


propylene glycol yellowish with pleasant odor, 


propylene phosphate, Reaction conditions were those previously 


‘| 
t aA 4 Or. 
~ 


flask, with stirrer, 


d Topp ny funnel end therm: meter, were ct 


The mixture was 


chlonde was added liquid the calculated acid chloride had been 
added, the contents the flask were stirred room temperature for hours, The precipitate hydro- 
was then off and the ether off through the water jet pump,. The residue was washed 
several with water, witn sodium sulfaie and vacuum, The product had 121-123° 

Fourd 18.45, 18,55 


propylene Operating conditions were above, From 4,6 


liquid with unpleasant odor, 


found calculated for 47,20 


Found 16.1, 15,9 


The compound colorless with unpleasant odor, 


pyr dine and propylene glycol chloride ethyl ether was obtained 
product 104-106°(3 mm); 1.188; 1.4749; found calculated for 
The ester colorless liquid with unpleasant odor, 


butyl 


glycol thiophosphate, From 7.4 butanol, mole) pyridine, 


Calculated 51.81, isobutyl ester colorless with unpleasant odor, 


to 


SUMMARY 


was made the action phosphorus oxychloride and phosphorus thiotrichloride propylene 
glycol presence hydrogen media, The chlorides propylene glycol phosphoric and 
glycol acids were synthesized, 


new mixed cyclic esters phosphoric and thiophosphoric acids were synthesized the action 
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ALKYL HALIDES ESTERS 


THE ACTION ANTIMONOUS 


AND THIOANTIMONOUS ACIDS 


was shown Arbuzov the full esters phosphorous acid undergo under the 


Kamai failed effect the analogous esters arsenious acid, acting with alkyl 
halides upon arsenious acid, obtained whose analyses corresponded products 
addition the alkyl halide the acid, Kamai did not these products 


the action alkyl halides esters antimonous acid have not been described, Having 
and somewhat unexpected results, The reaction ether and dialkoxy- 
halostibine, The reaction may represented the 


The reaction does and the separation antimony trioxide, 
antimony, 2nd (in the case alkyl iodides) The dialkoxyhalostibines prepared this way are set forth 
the table, 


TABLE 


(n-C,H,O), Sil 


mercury) 


Amount 
Calculated 


113-115 (5) 
161-163 (10) 
149-150 (6) 
155-156 (4) 


30.85 
35,01 


1.6315 


28.79 
32,37 


action alkyl can proceed The gives chlorides esters dithiophosphorous acids, 


. 


was interesting study the reaction alkyl halides with esters acid, Our experiments 
showed that the reaction alkyl halides with esters takes place with considerably greater facility 
than with and that the the ester acid and the 


72-76 
66-67 
at 
F 


The compounds prepared this way: 


esters, 


reaction estezs antimonous acid with derivatives may considered proceed with 


seemed that confirmation the the reaction proceeding the second the 


Experiment showed, however, that very drastic conditions, with prolonged heating 250-260° 

ether with silicate, does not take place, data speak 


antimony, the formation ether containing radical halogenated requires 
the radical from antimony oxygen, 


All these considerations prompted regard the enechanism the considered this paper 
unclarified and requiring further 


a 


. 


product, which was presure was detected the tube was The filtrate was 


give substance with This was unreacted ethyl antimonite, ine product 


seated tube for 2.5 The crystalline product was filtered off and washed with ether, 


33-40°; 2.3 (ethyl ether), 


the tube deposit antimony, iodine and antimony 


sealed tube for The crystalline product resulting from reaction was off 
and washed ether, the walls the tube was antimony, iodine and antimony 
gave: 


Calculated 


heated sealed tude for The product resulting from reaction was filtered 
and washed with The was 


Fr. 70-72 (unreacted propyi brormde) 


the walls the tube was deposit trioxide, was and had 


29% the theoretical, Its physical constants those diethoxybromostibine obtained 


heated sealed tube for 3.6 hours the reaction product 


antimony, iodine, remained the sides the tube and flask, Fraction 


4 


the walls the tube and fiask deposit trioxide, was redistilled and had 


tube for The reaction products fractionally distilled, 


Fr, 


the walls the tube and flask was antimony and Fraction! was 


28.61 


sealed tube The reaction products were fractionaily distilled: 


Fre 199.$12°: 9.8 


the thé flask was deposit antimony was redistilled and 


‘ 
‘ 


The products were distilled; 


the walls tube and the was depodt sulfur and Fraction was redistilled 


and had b.p, was methylthioethyl ether, Literature data Fraction 


Calculated 


The products reaction were distilled; 


720 


flask was deposit sulfur, iodine and antimony, redistilied 


bromide were heated for hours The products reaction were fractionally 


distilled: 


liquid with unpleasant the air, 


Found 


slowly 3,2 heat was developed, The reaction products were fractionally 
distilled: 


+ 


and 2.1 chlorometnylbutyl ether was slowly heat was liberated, The whole the 
mass The products were fractionally distilled: 


66-69° (11 mm); 2.4g 


i 


Fraction was Literature data 125-126°(11 mm); 


were heated sealed for hours substance came out The reaction 


(12 mm), 2.1 (ethyl antimonite) 


methyl were heated sealed tube for hours fractionation the original substances 
were unchanged, part the ether decomposed, 


SUMMARY 


Alkyl halides react with esters antimonous acid with cleavage ethers and formation 


halostibines, this way the preparation was effected diethoxy-, dibutoxy-, and 
dicthoxy-, dibutoxy- and 


Reaction ethers with antimonous esters leads separation the corresponding 
formals and formation alkoxychlorostibines, 


react with esters trithioantimonous acid form dialkyl sulfide and the halo- 
The bromeanhydride dithioantimonite and the corresponding 
were 
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ANOMALOUS REACTIONS SODIUM DIETHYL PHOSPHITE 


AND TRIETHYL PHOSPHITE WITH SOME HALOGENATED DERIVATIVES 


phesphite with and bromide. With thloride the normal reaction 
product formed ester acid, whereas with bromide the free 


Later showed thet behave similarly sodium 
phosphite, With the the ester acid formed; with the bromide, 
and reaction with the chloride, and gives the ester acid, The 
dimerization radicals the action sodium diethyl phosphite derivatives 
has also been observed other cases, and Abramov found that the action 
radicals proceeds the sodium phosphite with esters halosubstituted 
acids, 


studied the reactions phosphite and triethyl phosphite with various types halogen 
derivatives with the aim close study the anomalous the reaction with sodium 
phosphite, and thereby establishing the causes this behavior sodium phosphite and the halogen 
derivative during double exchange the experimenis showed, 
bromomethane, with sodium diethyl phosphite even wher 
heated results were with and sodium phosphite 
ethereat medium; phenanthrene was 90% similar picture was obtained the reaction 
with tricthyt Here again phenanthrene was isolated yield over 90%, 
The products the were not examined detail, Fractions with constants 


The followang mechan:sm may advanced for these reactions: sodium phosphite and 
phosphite function bromine acceptors; diradical which stabilized phenanthrene, 


The reaction the compound proceeds like the reaction 


Diethyl phosphorous acid have been formed hydrolysis the ester, diethyl 
phosphorous acid the reaction with phosphite still 


obtained entirely unexpected results reacting sodium diethyl phosphite phosphite with 
dibenzoylbromomethane and The products reaction respectively 
ducts both cases gave product Constants and analysis corresponded phosphate, 


The mechanism this cannot considered clarified, the present 
stage the investigation radical scheme for the reaction most 


$2.3 
reacts with the solvent (ether), detaching hydrogen and being reduced 
that event, however, should formed, and trace the latter could detected, 


Formation the ethyl phosphate puzzling, may mentioned that when upon sodium 
diethyl phosphite, the products include triethyl phosphate 


the reaction with the bromo compound takes place without solvent, The 
may represented the equation: 


case the reduction must dered take place the the hydrogens 


phosphite 


this case again, the reduction must evidently proceed the expense the solvent Triethyl 
phosphate was addition With the aim confirming the suggested reaction scheme, 
out the action metallic sodium upon dibenzoylbromomethane and tribenzoylbromo- 
methane medium, The reaction does not take place smoothly,although the first case 
methane and tetrabenzoylethylene were isolated, and the second case thus providing indirect 


confirm posed scheme, since the and must have been formed 


mation the pio 


The results prempted undertake the reaction sodium diethyl phosphite and triethyl phos- 
with derivatives containing two carbonyl groups the the carbon linked 
with the halog 


gen, selected for this purpose bromoindandione and its derivatives, reacts 


This course confirmed the action metailic sodium bromoindandione toluene medium 


The reaction between bromoindandione and sodium diethy! phosphite more complicated, 
ethene (1) and diphthalylethane are evidently formed, 
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have investigated the action phosphite and phosphite ethyl bromoindan- 


Indandiore and the present stage the investigation the 
most probable explanation this reaction course involve: the the free radical the ester 


acid and the the radical; might take place 


hyd.ogen donors (in this case the ester) followed saponification the ester and cleavage carbon dioxide 
from the free acid: 


phoric ester since acids are hydrolyzed with formation carbonyi compound phosphoric 
acid 


note, our showed, that when the sodium salt ethyl 
with acid chloroanhydride, and are 


bas 


ate for the mechanism the unusual reactions 


eee 
EXPERIMENTAL 
and with triethyl phosphite 

the reactions between and bromomethanes 9-chloro- and 9-bromo- 


The must said the reactions the above-mentioned with 


These not proceed with without solvents, 


few tes after the start gradual add tion the latter; violent botling occurred and did not 

added, bromide came down, The liquid portion was and the ether 


(12 mm) This had the constants 1,4095; readily reactive with 


metallic Its agreed best with dethyl phosphorous acid, 


the temperature, was out for hours boiling water bath and the reaction 
Tbe the ethyl was the theoretical), The color the reaction mass 


Fractionation vacuum three fractions, The last which came over 176°(5 mm), 
the theoretical), The identity the product was confirmed formation the picrate 
145° agrcement with the 


The two fractions were 


Reaction phosphite with dibenzoy!bromomethane 


(75 dry ether, 4.2 phosphorous acid and 0.68 metallic sodium), Slight heat was developed during 
and reaction mass was afterwards heated for water bath, White were 
lated after off the precipitated sedium bromide and driving off the ether, 


After two from methanol the crystals melted mixed test with dibenzoyl- 
but the mixture with dibenzoylinethane does not show melting 
dry benzene, same features except that the was lowes 


Dropwise 4.75 phosphite was made dibenzoylbtomomethane, The reaction was 
and the inside flask tuse 60°, The white crystalline precipitate was separated from the 


are 


Reaction sodium diethyl phosphite with tribenzoylbromomethane 


solution sodium phosphite, pre from 4,3 diethyl phosphorous acid, 0,72 metallic 
and dry ether, was run into dry pulverized tribenzoylbromomethane running 
the solution sodium diethyl phosphite, intense yellow coloration was developed and the temperature, 
the reaction rose boil the ether, After the was completed, the reaction mass 
was heated for hours water bath, white precipitate was formed which melted 226-228 after 
zation from and did not give depression mixed melting test with tribenzoylmethane, Yield 


its and the fraction with triethyl phosphite 


Reaction with phosphite 


was run into dry Fach drop with the 
and the temperature the mass rose the addition, The 
reaction then stopped and again restarted addition dry ether, This was marked 
ether anu temperature the reaction mass, The white formed the 
reaction was filtered off and had mixed fest with dibenzoylmethane did not give 


Calculated 


The constants fraction triethyl phosphate, 
dibenzovlbromomethane with metallic ssdium 


2.4 moles) metallic sod'um was placed dry toluene, and very vigorous shaking while the 
toluene melt the sodium, the latter was converted lato powder, the flask was 
then run dry Bubbles once came off fairly energetically, The mixture 
heated for hours boiling water bath, white was formed, 


color, The was filtered off together with the unreacted and washed with dry toluene, The 


solid was from the precipitate the toluene solution after decomposition 
the excess with ethanol, From the solution, acidified with 0.1 was obtained yellow 
prec which after from ethanol agreement with the melting 
the literature for tetrabenzoylethylene, Yield 


Reaction tribenzoylbromomethane with metallic sodium 


0.4 moles) sodium was placed dry toluene, The toluene was heated the and 
the metallic reduced powder, the still hot toluene was added 3,4 tridenzoylbromomethane, The 


proceeded with tribenzoylbromomethane was recovered unchanged, 
Tr.benzoylmethane was isolated exuemely amount, 


Reaction ethyl with diethyl phosphite 


came down, The the reaction mass changed from orange times becoming 
was during the reaction and the ether boiled, After the reaction mass had been 


water for tne precipitate was separated, washed with ether and recrystallized 


_3 92, 


tue filtrate mm) was distilled off liquid which soon white, well- 
with weight mixed test these crystals with indandione did not give 
depression, second gave exactly the same results, 


React*en sf 


with triethyl phosphite 


very the inside the flask rose and liquid was formed, The reaction 
was supplementary heating, standing white, acicular came down with 


ae 


the sodium ethyl indandione carboxylate with 


late, The reaction was boiling point ester, The reaction mass was 


dry ether and left overmght, The yellow precipitate was dilution the reaction 


The filtrate was worked give acicular crystals with mixed test these 


with sodium dieth 


hos hite 


met sodium and dry ether, was added The reaction vigorous and caused 
the heat was down which was insoluble ether but partly 

The ether-insoluble portion was color and weighed 370°, the basis 


the ethereal filtrate left black resin which after drying porous plate separated 


red (with the basis the same data may regarded 


fe 


with triethyl phos hite 


7 
& 


without solvent was run into The reaction was performed with 


the point triethyl phosphite, The reaction mass changed into dark-brown liquid 


hours crystals had white needles 
After recrystallization from alcohol-ether mixture they melted mixed 


one not depression melting point, Yield 0.5 (75.7% the theoretical), The 
the isolated compound confirmed analysts, 


tinge. 


four 


Reaction bromoindandtone with metallic sodium 
LLL LLL LLL LLL 


YR we 


moles) was put Into dry toluene, The sodium was converted powder the boiling 
the hot tolucne and sodium powder was added bromoindandione, After heating 
water began come off, After 1,5 heating electric hot plate the boiling point 

bromide started come down, The toluene solution was separated from the precipitate and the 
sodium, The sodjum was dissolved ethanol, The total weight sodium bromide and sodium ethoxide 


was 


the toluene was 3,7 the theoretical) yellowish powder; after washing with 


and thorough drying, melted mixed test with syathetic indandione did not give depress- 


SUMMARY 


and 9-bromofluorine did not 


react the conditions, 


was furmed reaction sodium and phosphite with 9,10 -di- 


Dibenzoylbromomethane and teact sodium diethyl phosphite with 
tnethyi phosphite with formation dibenzoylmethane and 


Bromoindandione and the ester acid react with sodium diethyi 


radical, 


The most probable reaction scheme, which explains the anomalous the bromo compounds with 


products, 
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THE RELATIVE KEACTIVITY THE METHYL GROUPS 


BENZO DERIVATIVES -METHYLPYRIDINE 


the nitrogen possess, know, labile hydrogen atoms, This manifested the such 
compounds cnter into reaction aidehydes, ketones, aromatic nitroso diazo compounds, ete, 


The reactions with the most readily, while only few compounds are capable coupling 
with compounds, 


Porai-Koshits and co-workers showed reacts with nitroso and diazo 
compounds, whereas picolines, quinaldine and lepidine reactions only the 
form quaternary salts, Results study the activity benzo derivatives -methyl- 
acridine, published previously and one show that the one, and still 
measure, two angular condensed benzene the molecule 9-methylacridine lowers the 
the methyl groups reactions with aromatic and diazo compounds 


view the high chemical activity seemed throw more light 
the the number and position the benzene rings upon the methyl membered 
heterocycles, the quinoline series weie included the investigation, 
the activity the methyl groups the following compounds: 4-methylpyridine (i), 


Condensation the heterocyclic compounds with was conducted with heating 


amounts the starting substances presence acetic anhydride sealed tubes for 4,5 
hours, The reactions resulted formation the corresponding styryl derivatives, 


Due the low mobility the hydrogen atoms the methyl groups some the investigated 
war more convenient evaluate the amount reacted not the styryl but 
froin the m-nitrobenzaldehyde, The latter was separated the hetérocyclic compound 
the reaction mass with hydrochloric acid followed precipitation the 


| 
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are forth the table, 


ob- 


car: und elva 
compound 


94.0 

acridine isolated 

-benzacridine 80,39 

76,10 

Approximately 95% unreacted 9-methyl- 


isolated 


The weight sample between 0,25 and 0,78 the weight 
robenzaldehyde all cases was 0.4 the anhydnde was ml, The melting 


nee 


data show that the most active compounds the with 


less reactive, 


Special attenuon merited the reactivity which, according reports the literature, should 
have occumed pos tion intermediate between and 


Actually, however, 
from one another the sene. benzologs -picoline. 


regular rise reactivity observed, The 

benzene ring into the causes drop the activity the methyl groups 
compound, Increase the complemty the molecule fusion with one benzene ring 

leacs reactivity (as was the case with when second benzene ring was fused 


from 9-methylacridine its monobenzo derivative, fresh fall activity the methyl group 


spec 


the reactions and lepidine with o-nitrobenzaldehyde again revealed the greater 
the picoline, 


dine with carrying out the reactions these compounds under the 
rays, the methylated heterocyclic compounds, due greater more easily 
photochemical than the aromatic which are react 
compounds under the action This process usually dehydrocondensation 
the hydrocarbons reaction the type the aldol condensation 


carried out the photochemical reactions benzene solutions equimolar amounts 


ore wee 


lamp in a nitrogen atmos7here, The most achve of the investiyated cempou 


nds photo- 


condensations wat again The reaction between and under 
the action ligt 


ght the aldel condensation type with formation the 
yield which after 100 irradiation was the 


The not react with when with the lamp for 
100 Nevertheless, spite the reactivity did not succeed effecting con- 
densation with acetone, acetophenone, benzophenone when the rays from the quartz mercury lamp, 


these Cases the original 9-methylacridine was recovered irradiation the mixture under ultra- 
violet rays for 150 180 hours, 


than the free bases, low reactivity the methyl groups benzo derivatives lepidine when used 
the form the free bases for the preparation their derivatives, made use the corresponding 
ides, Thus, 5,6-benzolepidire hydrochloride with and 


methylacridine with -dimethylaminobenzaldehyde acetic anhydride, 

EXPERIMENTAL 
Substances 


was prepared method 9-Methylacridine (V) was prepared the method 
and After purification via the tartrate had 


needles with 224-227°, 


(iV) was previously obtained Hamilton and Gobeti but int some 
main bulk was urichanged starting increasing the chlorinating 
agrees with that the authors cited), the reduction yl- 
was again found necessary use more tin and 
was the previous authors [13] and double the duration heating the mixture, 


13}.: In. the combitiors recommended 


the theoretical (the 


drous zinc were heated for hours (thermometer the mixture), The reflux condenser was 

then put the the raised off the acetic acid, The mass was then 
for The reulurt dark, viscous resin was repeatedly treated with acid, 


the w.th 25% ammonia gave dark-yellow substance with 155- 
Yield the theoretical, The precipitate was twice crystallized from benzene, thea 
from ethyl acetate and twice from ethancl, this way yellow needles were obtained with 180 183°, 

Found 89,88; 5,40; 4,96 


Chromatographic treatment the precipitate with gave, apart from the yellow 


substance with small quantity long, white silky needles with 215-216° with the following 


Previously was obtained the method Bernthsen, and the author 
out that only one substance with 


For study the seiected the substance with m.p, 


Relative React! the Methyl Groups denzo Derivatives 


and the was heated sealed oil bath 150-153° for hours, After the 
mass had cooled, the tube was opened, the solution was run into benzene and transferred separ- 


and shaken, The benzene layer was from the acid layer and the laner 


The benzene were combined, washed with water and over chloride, The benzene was 
driven off vacuum, The m-nitrobenzaldehyde the flask was dried vacuum desiccator 

the same flask with and the ethanol solution was added solution 0,3 
The m-nitrobenzaldehyde was filtered off, washed with few drops 


Excess 25% was added the layer, The resultant voluminous amorphous precipitate was 
washed with water, and dried 100° constant Yield substance (48,2 the theoretical) 


ohtained by the pic ce wneihod 6} 
= 


Inthe cese of iemane and acridine denvat. ves mak’ ny of a henzene so rey 1 ridb 


solution and the were separated from the benzene and again with ben- 
zene: the precipitate was then filtered through The and aqueous the filtrate were 


separated further working-up Was the lines the case 


condensation with o-nitrobenzaldehyde the reaction masy was worked the same 
tions the preceding experiment, From the benzene solution was obtained unreacted o-nitrobenzalde- 
hyde, unreacted aldehyde was recovered the form its Neutralization 


the case condensation lepidine the same conditions led sep- 


Condensation with under the Action 
Uitraviolet Rays 


benzene (thiophene molybdenum glaw flask, The above the was The 
was with PRK-2 lamp for 199 the this reaction product with 


was off from the two from benzene and thea from 
the substance was the form yellow needles with 


This compound was previously prepared Sharp and co-workers 9-methylacridine with 
100° the absence agents, The authors reported m.p, 


dissolved acetic anhydride and heated the buil for hours, the end the heating the color the” 
solution had changed from yellow ml) were added the cooled 
reaction mass the reaction was alkaline white, came This was twice washed 
with Yield the theoretical, After from ethanol the 


benzolepidine formed white, silky with The product soluble the organic 
solvents, 


(0.0044 mole) and mole) m-nitrobenzaldehyde were dis- 
water; yellow formed and crystallized after short was washed times with 
amount methanol room temperature (0.31 21.8% the theoretical), three 
from methanol and then from ethanol, formed white 
155-157", The compound readily soluble the common organic solvents, 


mole) 5,6-benzolepidine and 0.65 (0,0044 mole) 
dissolved anhydride and the mixture for hours, the end the heating the color 
the solution had become addition water and 25% the reaction mass, 


ited ws Mec pitate Came down, hie was eff wasted with water and dissolyed wet ind mi ethanol, 


ro of, 


> i 4 


from ethanol, formed lemon-yellow needles 


Found 9.06 


was prepared the method Bonna mole) 2,9-dimethylacridine 


and 0.23 mole) were dissolved acetic anhydride and heated for 


the end the heating the the solution had dark-brown, After cooling, 
orange was filtered off from the solution, From the mother after neutralization 


the theoretical, After crystallization from and then from mixture benzene and ligroine, 
formed ofange rhombs with The compound 
alcohols and benzene, 


investigation was made the the hydrogen atoms the methyl groups 4-methylpyridine 


fhe photochemical reactions the above compounds with compounds, 


“ 


was found that the condensatiors the above with the activity of. 


the methyl groups falls off the one hand the (1), and the other hand the order: 


top 


was that the most the investigated compounds toward 
from its angular monobenzo derivatives (9-methyl-1,2- and 


not only the number benzene but also position relative the heterocyclic nucleus, This par- 


marked the increased reactivity 9-methylacridine and the low reactivity the 5,6- and 7,8-benzo 


the results photocondensations these compounds with m-nitrobenzaldehyde, 


new styryl the quinoline were synthesized, 
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ABSORPTION 


COMMUNICATION SPECTRAL INVESTIGATIONS ALCOHOLIG 


SOLUTIONS CHLORO DERIVATIVES ANILINE 


spite the great industrial halogenated aniline derivatives, ultraviolet spectra have 
been relatively studied, that the chlorine atom into the ortho-position 
the amino group has little influence upon the field absorption, The maxima the main bands p-chloro- 


the accumulation upon the form ‘the curve the position the maxima, 


bands, 


the nalogen but also mainly the development fields conjugation, Since the halogen the 


view the fact that the substitutents the meta- position are not conjugated with one anoth 
ectrons the group the residue will least this case, 


EXPERIMENTAL 


The solvent was 96% solvent effect was excluded, All the thoroughly 


bands are the long-wave direction (Figs, 1,2,3 and Table 1), the three dex vatives 


band occurs with the Table i), The two other have the same maximum 


further displacement the maximum the main bard occurs into 
the molecule three and four atoms chlorine (Figs, and Table i), but absorption does 


Not extend outside the region, 2,4,5-Trichloroaniline(A 313 mp) has longer wave 


the order Increase the absorption maxima, the chlorinated anilines follow definite 
sequence (see formulas page 740), 


study the additivity the effect seemed considerable theoretical interest, 
With this objective compared the results for shifting the main absorption band di- and higher- 
substituted with the results calculated the respective displacements monohalosubstutited 
(Table Figs, 3to 7), was found that slight deviation from the case 


halogenated aniline, The biggest deviation from additivity my) 
(Table 


Our have shown that rhe spectra all the derivatives the wave-length region 
2.0 800 consist two principal adjacent absorption bands, The intensity the short-wave band 
than that the long-wave band, Due the short-wave bands being relatively altered both accumulation 


For ves (Fig. Table the long-wave maxima are the 


This proves that the cause the displacements must sought not only the inductive influence 


position the amino separated from the group the longest conjugated chain atoms, 
bathochrom.c the most intense, The halogen the orthe- considerably weaker effect, 


the repulsian el- 


The spectral investigations were carried out with the SF-1 spectrophotometer the range 210 


Deviations similar order magnitude are found for 3,4- and and also 
for and (-2 and my), but the deviations are respectively oppesite sign), 

the case the trichloroderivatives the greatest observed deviation the main absorption maximum from the 
Calculated value occurs with the (Table Figs, 7), 


was shown that there regular shift the maximum the main band the direction 
longer wave lengths with number substituents, 


SUMMARY 
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Calculated 


Absorption spectra alcoholic mono-, di-, and were 
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aniline 
the addivity the 


Absorption spectra alcoholic 


Fig. 
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INVESTIGATION THE MECHANISM THE CYCLIZATION 


REACTION WITH THE HELP DEUTERIUM 


the communications 2,3) was shown that the dienone formed vinylisopro- 
also the ketone (U1) undergoes cyclization 


atoms the help deuteriura Cyclization was effected acid, and this gave 
which all the deuterium the fifth carbon atom: 
was shown Nazarov and co-workers also the type are easily amenable 
zation, These compounds not contain hydrogen atoms the group the end the chain, this case 
the resultant contain double bond the 4,5-position, 
selected the dienone for study the mechanism cyclization this type with the help deu- 
This formed hydration the dienyne (V) under the influence mercuric sulfate aqueous 


cleavage methanol from the methoxy ketone with the help acid, 


CHy Ch, CH, 
(Vill) 


(1X), 
The object our investigation was establish, when us'ng 
CH, acid for the cyclization the dienone, whether the reaction proceeds 


intramolecular intermolecylar mechanism, the latter event, was 
also determine the point deuterium into the molecule 


- 
| | 

(1X) 


Se ngorously demonsirated the help of deulenum since monodeutero-c iope nienone 
actually intreduced inte the molecule the cyciopentenone (1X) the process cycliza- 
t 
Inthe the cyclopentenone (1X) enters into exchange reaction with the deu- 


acid only very extent, can seen from Table 


Consequently, the cyclopentanone (1X) enters into exchange 


tion the conditions cyclization the extent not more than 
(IX) were fractionated theoretical plates and then anal- 
partial cyclization experiments contained negligible amount 
for deuterium, whereas the cyclic ketone (1X) was en- 
from the deuterium-enriched phosphoric acid, 
920 The position the deuterium the cyclopentenone 
was established its ozonization the ketoacid (X) which was thea 
oxidized with bromide lye acid 
was found that nearly the whole the deuterium present the cyclopentenone was retained the dimethyliso- 
The the initial cyclopentenone and the acid obtained ozonization and 
can seen from the following 
Cyclic ketone 100 
Acid 100 
NaOBr 
(xt) 
The show th.t the undergoing cyclization has the structure and not the 
(V1), the normal course hydration the initial These experi- 
mental data lead the following scheme for the mechanism the cyclization (see following page) 
EXPERIMENTAL 
Analyses for content were performed the previously described method 
Preparation The diewyne (V) was hydrated aqueous methanol and was split 
off from the 4-one heating with acid 


a 


CH, 
The substance was then fractionated column packed with 
single glass helices with efficiency theoretical plates, way 
from crude product was obtained pure dienone with b,p, 


the above-ment!oned column give pure ketone (1X) (17 mm), 

the was gradually run solution bicarbonate and the cyclic ketone was ex- 
tracted with ether, drying the ethereal solution, driving off the ether and distilling the product vacuum, 


21.25 devienum-en.ched acid (98%) with excess density 22,200y, After contact the 


product was treated with and the ethereal was After driving off the ether, the 
mixture was fractionated give the following fractions: 


Fraction 91.4-101,2° (12 mm); 


the cyclic The water combustion this ketone had excess density 240 
Fraction the dienone (VIII), Its water combustion had excess density The excess density 
the water combustion Fraction was Calculated for exchange one atom hydrogen 1050 
‘lar tesults were obtained repeating this experiment —the excess density the water combustion the cyclic 


hours, After working the usual way, the mixture was distilled from Favorsky flask 
ketore with A.sample this ketone was examined for its deu- 
content, The excess density the water was equal Since the water combustion 


was diluted times with the present the molecule, the excess density one introduced hydro- 
gen was equal 3895-18 


(ozone concentration 6%) for into solution cyclic ketone dry The solution 
was then run water and stirred hours temperature The acids were neu- 
with sodium The products were extracted with ether, Removal the left 
viscous, dark-brown liquid, The water was off from the solution salts vacuum and the salts were 


treated with concentrated hydrochloric acid, The acids were extracted with ether and dried with 
sulfate, 


745 


oft 


at ese aClus gave 2 irectien of 1.4% @ with IM 


addition was then made 1,04 tromine with continuous and 


After the bromine been added, stirring was continued temperature for 3.5 
The was extracted with ether, The water was off from the solution salts vacuum; the salts 


with sulfate, After the residue was recrystallized from hot water, Yield 202 

The water combustion this acid had excess denisty recalculation for one 
4 - 


value 62,100 Consequently, nearly the whole the had remained the 


the theoretical nart this paper, 


SUMMARY 


Under the action acid the dienone cyclizes.to the 
gives the deutero-ketoacid oxidation the latter with bromide lye leads the 
acid 


The and the cyclic ketone (1X) practically not exchange thelr hydrogens for deuterium 
the and, consequently, the entry into the molecule the cyclic ketone only 
takes place the instant its cyclization, 


. 
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DETERMINATION THE COMPOSITION THE 
INDIVIDUAL HYDROCARBONS GASOLINES 
THE COMBiNATION METHOD 


COMMUNICATION GASOLINE FROM EMBA PETROLEUM 


this communication submit the results the hydrocarbon composition 
gasoline with end point 150° from the low-sulfur Emba the depodt 
hole No, the The was carried out the described combination method 
examination two gasolines from petroleums from the Kazanbulaksky deposit two Suransk 

and from Asin the case the from the Kazanbulaksky 


and the Investigated the present research obtained distillation 
the 


the the the gasoline from Emba ofl was accounted for the 


the further the gasoline from Emba 
oll brevity, called The system for 
the previous investigations All the individual 


Class 


forth Table The same table gives the total 
balance the whoie investigation, The data 


sition the gasoline, taking into the 


hexanic hydrocarbons 0.48, 


Paraffins with car- 
ture and these are mainly lower molecular paraffins 
Paraffins with quaternary 
Cyclopentanes 
carbon atom, Consequently hydrocarbons with 
Cyclohexanes 
tertiary carbon atom predominate among the 


ali the with carbon atoms have 
side chain, while the each have two 
side chains, 


in ine -1 
rand in Gascaltine isk 


the 


tiydrocarbon 


Paraffin hydrocarbons 


2,2-Dimethylpentane 


2,2-Dimethylhexane 0.15 
wipentane | (1,27 


2.3-Dimethylbutane, | 0.96 4 -Methyloctane 1,10 


Cyclopentane hydrocarbons 


Cyclohexane hydrocarbons 


Aromatic hydrocarbons 
Toluene “eee eee | of the conpesition (not 
m-Xylene 1.18 Suifus compounds and losses, 1,58 


Residues flask during 


Inspection the composition the paraffins groups hydrocarbons with identical molecular weight shows 
that all the possible and are found the the hydrocarbons this gaso- 
only all the dimethylpentanes are present, The hydrocarbons found are (although very 
small amount and two not the with two side chains, 
only two were 2,2- and Highly branched are completely absent from 


| 


ing weight the number hydrocarbons the and the tetal content 


The cyclopentane content the gasoline the hydrocarbons 
side chain, methyicyclopentane predominates, the cyclopentanic hydrocarbons with two side present 
the gasoline, apart from all the possible are represented, in- 
cluding should pointed out that, Table among the 
tanes, the trans-forms all cases predominate the cis-forms, addition TsE-1 
gasoline contains considerable amount With molecular weight the cyclo- 
hydrocarbons, their conient TsE-1 gasoline rises, 


(37,8% against 18.3%), noteworthy the relatively high content 
parison with the other representatives the hydiocarbons this class, The most plentiful representative the 
with two methyl groups the 1,3-dimethylcyclohexane, and 
anes are present identical amounts, the the hydrocarbons with side chains 
‘the again predominate, Among the with quater- 
nary carbon atom predominates, The content hydrocarbons rises insignificantly with 
molecular weight, 


The aromatics content TsE-1 gasoline very low with the other classes 
The individual aromatic falls off the following order: m-xylene, toluene, 
o-xylene, p-xylene, ethylbenzene and benzene, Here, the case cyclohexanic hydrocarbons, there 
predominance hydrocarbons with one side chain with two side chains the 
tne case cyclopentanic hydrecarbons, sharp rise the percentage content aromatic 
hydrocarbons with rising molecular 


Preparation cut and fractionation, The copper stills was distilled off 
70°, and the conclusion the fractionation they were added the The resultant ShE-1 fraction had 


peint 48.2°, content weight-%, Subsequently, all the calculations content individual hydrocar- 
bons and fractions obtained separate stages the were out the complete TsE-1 
fractions and fractions boiling upto 150°, This TsE-1 fraction weighted 1392,2 
TABLE 

Results Fractionation ShE-1 Gasoline 


Residue Above 


Examination gases and Ught fraction and L), The gaseous portion and the light fraction LE-1 
Contained sulfur compounds, For the purpose the volatile compounds, the ampoule 
bubbler acid, gel column and tube traps cooled with The gases were 
slowly passed this system and condensed the traps, was passed through the system purge 


The sulfur content was determined the method combuston lamp, 


al traps before 


the 


same system, The gas liberated this way 


the trans with the gas 
trom the gaseous fraction and was purged from the sys stem with The combined lots 
gas were the whtle the combined evaporated residues were desiguated 
Results punfication the bases fractions and from sulfur compounds are set forth 


Results Gases from Sulfur Compounds 


Content frac- 


Light 

Sulfur compounds 


TABLE 


weight-% 


Taken for fracticnation 8.68 


the purified gas n-Butane 


sults the fractionation are set forth Table Residue with b.p, above 


5.448 1.46 


— 


gas with above was with 


the cut small amount (as specified the scheme [1)); its quantitative composition evaluated 


TsE-1 


88.85 


The light cut the gasoline contained sulfur compounds, The latter were removed chroma- 
adsorption, The fraction was passed temperature 45° through adsorption column filled 


with silica gel and was eluted with ethanol and then with water, Results these experiments are set forth 
Table 


Distillation the gas from the desulfurized cut was out again 
column, Results the fractionation are set forth Table 


debutanized fraction ME-1, Fraction was fractionated column with 
theoretical The curve (Fig. was plotted simultaneously with the collection the cuts, 


FT ee «© 


TABLE 


from Licht Fraction 


passed through Taken for 
Desulfurized light n-Butane 1,56 


Sulfur compounds 


Debutanized light 
and losses 


The amount and thetr properties are set Table The constants fraction are seen 


tions obtained represent the these the 


The residue fraction ME- examinatioa the Ramen spectrum, has the follow ing composition: 
weight-% 


Cyclopentane 


Separation aromatic ftum the 
mixture and naphthenes main 
tion Fraction AE-1 was subjected chioma- 
tographic into the aromatic 
-i-fraction and the fraction 
VE-1, Since the content fraction 

(6%), the adsorptive resolution was out 
with isolation intermediate fraction, Complete Fig. Curve fractionation 
resolution was achieved fresh chromatographic 
the intermediate fraction using pentane 
the displacement liquid, Results the separation 

are set forth Table 10, 


TABLE 
Results Fractionation the Light Cut ME-1 


range 
(760 mm) 

Taken for frac- 


Content fraction weight-% 


ME-1 


Aniline 


-32.0 


due 5.5 1.3792 
gives both the actual amounts fractions isolated and the corrected amounts; the latter were obtained 


for aromatic hydrocarbons and for determination the refractive index, 


The dearomatized fraction did contain sulfur, Aromatic fraction contained about sulfur, 
resenting approximately all the sulfur present the gasoline 


92.46 
0,10 
0.21 


43.9 43.) 


The fractions had the following constants and analyses: 


theoret plates, the saine time fractionation curve was plotted and fractions 
were collected benzene, toluene and xylenes, The xylene fraction was investigated 
the help Raman Results fractions and results optical analysis 
set forth Table 11, off the whole the xylene fraction, pure decsiin was 

toward the end the 


TABLE 
Results Fractionation the Aromatics BE-1 


(760 mm) grams 


6.1 1.4768 15,80 


i 


seen from the data that the properties fraction identify with benzene, while those fraction 


toluene, may therefore assume the amounts these two fractions correspond the 
benzene and toluene the gasoline, 


optical fraction The presence sulfur compounds the aromatic 
and was reflected the constants found 


The fraction was 
m-Xylene dehydrogenation for the cyclohexane 
p-Xylene hydrocarbons aromatics, Fraction was 
Not identified The recults obtained are set forth Table 12, 


TABLE 


- 


Amount fraction Fraction GE-1 obtained 


amounts the latter which had been used determining the refiactive The include the hydro 
the hexamethylenes whose amount was not determined, 


The physical properties the original fraction and the obtained after are 


subjected chromatographic adsorptive resolution into aromatic fraction DE-1 from dehydipgeaation 
40% aromatic hydrocarbons (this was separate sample), was directly with 


set forth 13, 
TABLE 


ected GE-1 


After the had been driven off the EE-1 had the following 


Aromatics The aromatic 
hydrocarbons DE-1, obtained dehydrogenation 
the were fractionated 


tetical plates (in similar manner for aromatics 
B); Results the fractionation, the fractions and results optical analysis set forth Table 


The table also includes the results the amounts aromatic fractions the corresponding 
amounts hydrocarbons present the original gasoline, 


nvestigation the fraction EE-1, The fraction EE-1 was frecd 
from and fractionated column with theoretical plates into narrow cuts, 
with the same column was plotted the fractionation 100 fraction with continuous collection 
distillate with reflux number The fractionation EE-1 shown The vertical 
strokes designate the subse.quent takirg-off narrow cuts whose selection governed the character 
the curve and the boiling points the hydrocarbons, 


GE-1 TsE-1 
153 


volu me -% 


Boiling range, 


Taxen for 


tionation 


hydrocarbons 


(1) 


o-Xylene 
m-Xylene 
p-Xylene 


0.45 
2.15 3,52 1.23 
Total 


Content Cyclohexanic hydrocarbons 
(2) (3) (4) 


the curve had been plored 
309 fraction was fractionated into narrow 
Guts the same with continuous 
and with reflux nuinbe: 40-45, all 
cuts were collected, the frac- 
the properties the obtained cuts and the datz 
Raman spectroscopic investigation the cuts, The 
data for optical analysis the cuts are accord with 
physical properties, 


Table presents all the data, percentages 
weight TsE-1 gasoline, the composition the 
the course the present research, The overall results 
the study also the same 


Laboratory assistants 
Ryabova and participated this research 


yclohexane 1,89 


j 
754 


1-Methyl-3 ethylbenzene 
ethylbenzene 
-Trimethylbenzene 


TABLE 


ethylbenzene 


Fractions 


gasolines, 


range 


23,1 
Residue 9.9 
Losses 


3.58 
2.18 


1,4122 


——— 
~ - 


SUMMARY 


Gasoline with end bolling poim 150°, obtained from low-sulfur Emba petroleum (Koschagyl), was 
with the kelp the method the individual hydrocarbons 


66.5 


Vil 


round the 
eptical method 


ts 


-Methylpentane 


Fraction 


Fraction 

Fraction 


Fraction 


methylcyclopentane 


Fraction 


hydre- 
frac 
tion 


method 


hyd 
carbons,in 


tion 


Fraction Vil 


Fraction 


Fraction 

identified 

Fraction 
identified 

Fraction 
identified 

Fraction 


Fraction 


identified 


was found that the Investigated gasoline from Emba was naphthenic, Among the 
the branched-chain compounds predominate, Among the cyclopentanic hydrocarbons the chief 
The cyclohexanic hydrocarbons present quantity are 1,3-dimethylcyclohexane and 
m-Xylene predominates among the 


LITERATURE CITED 


Landsberg and Kazansky, Bull, Div, Chem, 1951, No, 100, 


Tarasova, Bull, USSR, Div, 1954, No.2, 266 215) 


T.p. Translation pagination, 


~10 


The gasoline from petroleum was established the extent 
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SYNTHESIS AND CATALYTIC 1,1,2-TRIMETHYLCYCLOPROPANE 


Continuing our study the the cyclopropane and cyclobutane series tie conditions 


the hydrocarbon space velocity through tube containing platinized carbon temperature 
the sole product nydrogenolysis being 2,2-dimet 


Whitmore and Carney Shortridge and Boord and Bartleson and and 
finally 1952 Kelso, and Boord the research the synthesis was performed 
the large scale and approx, liters reaction product was fractionated column with 135 
theoretical was then found apart from and 


methylpentenes with the bond different positions, Thé yte!d hydrocarbon mixture this investigation 
was 60-85%, and about 70% the mixture consisted 


This reaction, which gave good yield pure 1,1,2-trimethylcyclopropane, was bound with mental 
since the decomposition temperature (approx, 220°) above boiling 
pant Due this circumstance the decomposition the pyrazoline must out sealed tubes 
heating not mofe than substance for 7-8 hours 


recent paper Petrov gives short account the synthesis the 
Kizhner reaction whereby the base decomposed atmospheiic pressure catalytic furnace ina 
flow system presence KOH and platinized porcelain The author points out that the decomp- 
The yield hydrocarbon not stated, 


decided prepare the Kizhner method but without application pressure 
using the method proposed for decomposition hydrazines, This method consists 
refluxing mixture the carbonyl compound, 85% hydrazine hydrate caustic alkali and triethylene 
glycol temperature 180-220° flask, few changes into this procedure and using commercial 
mesityl oxide, from which formed, were able effect complete decomposition 


zol.ne base 


the work, 


EXPERIMENTAL 
flask with reflux cordenser was 


was developed, the cooled reaction 


mass was added solid and the mixture 
and Glad- (760) separated irto layers, The aqueous layer 
was removed, the base was- dried with 

and the unreacted hydrazine hydrate 
ard flask give 70-80 base boiling 158- 


The yield distilled 


Preparation 1,1 The was out round-bottomed liter flask 
trap cooled the flask were placed 78.4 (1.4 KOH, 500 triethylene glycol 
with mm) and 44.8 mole) base, The mass was gently heated 
over burner off water (temperature vapor When the temperature inside the flask had 
tre vapor temperature then dropped ana began come off, The reflux was 
usually occurred temperature the reaction mass was 255-260°, The distillate from the 
and the trap was water before off the hydrocarbon layer, was washed twice 
cooled, acid, water, carbonate solution ard again with iced water, dried 

the The temperature was measured with chrome-Alumel thermocouple; the 
was introduced the tube through apparatus for uniform iiquid The 


speed hydrogen was adjusted that the volume gas coming off from the reactor was per 


‘ce and acetone, The catalyst was stabilized passing through cyclopentane hydrogen stream 300°; 
hours the activity the catalyst for formation pentane was found constant, All the 
were out over this catalyst, The constants the paraffinic which 


Results the are forth Table 


769 


a ‘ “4 
TATE 
TABLE The catalyzate from the four 
760 packing with efficiency theo- 
49.6 0.6491 introduced into the column, ihe 


lytic hydrogenation 


cyclopropane brings complete rup- 
ture the ring even 60° with formation 2,2-dimethylbutane, 
SUMMARY 


procedure except that pressure was applied, 


cleaved 60° with formation 2,2-dimethylbutane, 
LITERATURE CITED 
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CATALYTIC HYDROCONDENSATION CARBON MONOXIDE WITH OLEFINS 


COMMUNICATION 


DROCONDENSATION CARBON MONOXIDE WITH 1-HEXENE 


The hydrocondeasation carbon monoxide with olefins has been carried out with the 
aliphatic series containing not than carbon atoms the molecule Attempts extend this reaction 
carbons only enter the extent the reaction with carbon monoxide, and are 

this reaction being transformed into mono- and 1,2-dimethyl- denvatives, also partly 
catalytic and hydrogenation reactions, was matter interest establish the reason for the, small 


cyclohexené entered into the was due the higher molecular weight this hydro- 


carbon monoxide i-hexene, ethylenic with weight differing very 
slightly from that cyclohexene, 


The apparatus and the for the experiments remaincd the same the previous studies The 
starting was zed two methods. The first (and simpler) one dehydration 

(754 mm) fraction was again dried for period over anhydrous copper sulfate and the 

About 160 was this method and was used 226 and The 
used experiments 227 ard 228 200 ml) was obtained second, more complicated, method giving 
product, fiee isomers (2-hexene, This second method the thermal decomp- 
hexyl acetate the method V.an Pelt and Wibaut the first step this 
acetylated with mixture acetic anhydride, mm), and 10% acetyl chlonde, (758 

second step the synthesis the ester deccmposed over glass mtrogen stream 

flow velocity the ester drops per crude reaction product was separated from the acid layer, 


wasned with weak sodium bicarbonate solution and with water, dried over calcined poiassiuin and 
from flask, The following fractions were collected: 


Fraction was treated follows for removal hexanol from the several times 


ting funnel with ‘washed with water, dried for long time over anhydrous and 
fluxed flask over metallic sodium for hours; was then The hexene obtained 
this way was again distilled the same column and fraction was collecte4 yield approx, 50% 

the i-hexanol; this fraction had constant boiling point mm), had 0.6734, 


29.50; Calculated for bromine number found (Kaufmann 190. 190,7, 


shows the curve fractionation hexene the column, 


The 1-hexene was into the tube (diameter mm) from automatic 
The were performed atmospheric and temperature 190° flow system, The 


products were collected two temperature and 80° The samples 
used were from single batch, 


mental gata 


i¢ir evaluation on 


Results experiment with are set forth Table (experiment 226a), 


catalyst (after experiment 228, described below, 
had been carried out over it, followed and purging 


troduced was 
utd catalyzate with the constants 


and 1.2888, only deviating slightly from the 


(748 mm), indicating recovery 
the whole the onginal 


reaction products 


were any gaseous 


Amount Space velocity-in Liquid catalyzate 


5.0 


8.0 


‘ 11,5 
0.47 


for hours with space velocity 0.24 The ratio volume 1-hexene hydrogen 
the gas pnase was The the gas was the basis analysis 
(5.2 taken for and the separate fractions, she gas had the composition 


The gases the final gas were products decomposition the hexene and 
amounted 3.1 mole-% the hexene passed through, 


From starting hexene was 51.9 (88%) liquid catalyzate, Heating the latter 21° 
caused 250 gas come off, this gas condensed completely and had the composition; 13.3% ethylene, 

hexene, Consequently the gaseous products made the total 


After and drying over anhydrous copper sulfate the catalyzate had 
bromine number 


Table are detailed the content volume the catalyzate, values 
bromine number and content unsaturated hydrocarbons, 


see from and Table that between the about volume) 
off, tween the 86% came off, The residue, which was cistilled off from 


flask, boiled and 8.4% the catalyzate, Fractions (Table with boiling 


ginal hex 
(regen) | 7 
| | = 


The constants relate the catalyzate after taking off fraction 


Consequently the product hydrogenolysis hex- 
ene had saturated character, which can explained 
the large excess hydrogen the original gas, main 
bulk the (over 80%) was fractions 
see from the constants and numbers, these 


20% the basis the data obtaired, 
the starting entered inio the reaction the extent and hexane took place 
the extent weight) the starting and the extent 70.8% the 1-hexene, 
Higher boiling products accounted for 7,6 and and lowe: products for and 


(Table 1), were performed with passage 1-hexene stream gaseous mixture and 


catalyst 15.5 length cm) which had used for hours the hydro- 


condensation carbon with ethylene, 


TABLE 
Experiment 226 


original 


41.0 


! 
catalyzate 


227, was passed through for 11.5 hours with space velocity 0,29 hour, 
The space velocity the gas (11,6 CO; was hour, The composition the gas 
was 610% CO, 34.4% The over-ail space velocity (gas and vapor phases) was 


The hydrogen had the 


From 100 hexene passed through was liquid catalyzate with the constants 
over anhydrous copper sulfate): bromine number 157, Heating the 


227, 


Table are detailed the individuai fractions and 


Fig. Curve fractionation catalyzate 
the range 5.4% (by volume) catalyzate 


the the its was mixture pentane and pentene with slight 
the fractions and comprising all the catalyzate, consisted nearly pure 


The data show that experiment 227 the reacted the extent The total yield hexane 


(by weight) the starting and 34.6% the reacted 1-hexene, The less intense hydrogenation than 
226 may explained the lower content hydrogen the starting Moreover experiment 
227 the boiling products amounted 13.7 the starting and the reacted 1-hexene, more 


than was carried out the absence monoxide the phase, 


Expe: was conducted with catalyst whose activity had previously been characterized, 
carbon with ethylene, hydrogen was passed over the catalyst 450° for hours; experiment 228 
was-then started. i-Hexene was through for hours with space velocity hour. space 
velocity gas mixture (13.6 86.4 Hy) hour. The compodtion the gas-vapor phase was 
7.9% and 43.5% The over-all space velocity phasc) was 144 hour. Composition 


the the monoxide the extent 60%, The contraction the original gas was 
(Table 1), 


TABLE 


Experiment 227 


Fractions Amount un- 
catalyzate 


TABLS 
Experiment 228 


Amount un- 
hydro-' 


- 


62.0 


1,4140 


167 


starting was catalyzate, from which (after drying over 


~) ' 


Lquid then had the following 1,3960; bromine 109,2, 


was the above-mentioned column (30 theoretical plates) pressure 746 mm, The 


Con 


completely the range was from Favorsky flask; represented 19,6%, and together 
the condensate, Il, 7.2% the total, consisted mainly pentane and pentene 
hexane and hexene, and contained 79% hydrocarbons, its constants and bro- 
rumber, fraction mixture hexene and hexane the ratio approximateiy Fraction 
and are products monoxide with These higher products 
could not Nave been formed only from and and they with the 1-hexene 
the fact all the reacted carbon had participated only the Orlov-Fischer- 
reaction, product could have been than total amount fraction and residue 
(Table From the data ment 228 follows that 1-hexene entered into the reaction the extent 


when reckoned the reacted L-hexene, The hexane yleld was 20,4 and 


shows that over catalyst somewhat low space velocity hour) 

the saine time was converted into and into boiling products 
226), 

TABLE 


gas phase 


boiling products, ane,in weight- 


reacting 


pared 
‘ 


presence 4.6 the gas phase the hydrogenation hexane proceeced the extert 
the hexene and the extent the reacted hexene, The yields higher boillng products 
entered into with carbon the extent 22,6%, representing the reacted 
The hexane was the and 36.0% the hexene (experiment 228), 
effect has already been observed many times 


the data this research with previous experiments with 
that enters more Into hydrocondensation with caibon monoxide than does cyclohexene, 
1-Hexene enters less readily, however, this reaction then the gaseous 


SUMMARY 
Experiments the hydrocondensation carbon munoxide with L-hexene were out, 


was shown that the usual conditions this reaction, 22% (by weight) the 
enters into reaction with formation higher boiling hydrocarbons and ogenated 
n-hexane, 


29.8 and 36,0%, 


The data obtained show that enters into the reaction with carbon monoxide 
with greater facility than cyclohexene but less readily thaa gaseous 
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HYDROCOND 


ENSATION CARBON MONOXIDE WITH OLEFINS 


13, THE RATIO ETHYLENE HYDROGEN 


THE ORIGINAL GAS, DILUTION WITH NITROGEN AND SPACE 


THE ATION CARBON MONOXIDE WITH ETHYLENE 


previous communications the carbon monoxide with olefins, some data 
have already submitted the influeace the and the ratio the individual components the 
gas mixture upon the yield products, was ebserved that whereas with composition the 
was shown that part played the With rising content the gas mixture 
the range 6%, the yreld gas oil increases, followed light and finally heavy 
fall yield the volatile fraction the offset rise the yield heavier fractions, 


all ethylene, propylene and butylene takes place Maximum propylene 


carbon monoxide the starting mix- 
ture, carbon mononide the starting gas mixture, its with 


and n-butylene with the same witn ethylene, The aim the present 


ere the follow'ng factois: 


tatio ethylene and hydrogen the starting gas mixture; 
the whole the starting with gas (nitrogen); space velocity the gas mixture, 


EXPERIMENTAL 


The apparatus, for conducting the experiments and an? method the gases 
did not differ from those described were performed flow system 
pressure and All the catalysts were identical composition the same method, 


Experiments the influence the 
ethylene and hydrogen the starting mixture 


Mixture 


content.of 3-6%, Duration each ment hours, 


The are set forth Table and 


Table the experiments are not set forth the 
ber the the first column) but the order 
rising volume ir. the original gas 
4), see from Table the content 


Yield hydrocarbons 


ene varied the range 33-68%, thai hydrogen the 

the gas mixture this experiments varied 


less than and more than the total yield hydro- 


700 
100 


volume 
237 35.0 
42.2 1,09 
238 41.2 
1.24 
236 1,40 
248 33.7 
2.14 
2.18 
251 64.0 2.35 
22.8 2.76 
72.0 20.2 3.56 
11.7 


hydrocarbons gas upon ratio ethylene 
hydrogen the. original gas 


A trac- 

132 
64.0 
112 69.2 
110 


Influence Dilution Startin 


which study was made the effect dilution the original gas mixture with nitrogen were 
out over the same catalyst before the latter was used for the experi ments set forth Table The 
each experiment was hours, The original mixture contained The experimental results obtained are 


set forth Table and plotted and 


Table the experiments are set forth the order increasing dilution the starting mixture with nitrogen 


- 


the starting gas, The hydrocarbons 700 
the heavy and gas oil likewise pass 
Thus, for example, the 
gas the content unsaturated hydrocarbons rises from 
tatio The change unsaturation gas oil function 


Consequently, the data show that fall the concenua- 


products and increase their degree unsaturation, 


Gas Mixture with Nitr 


Yield hydrocarbons 


Amount active gases starting mix, 


the dilution the gas with nitrogen, 


for additional 


232 95.4 138 


Yield 


see and Fig, that the total 

decreases with dilution the starting 
yield does not change appreciably 
with has average value 530 
shown Fig, the yield heavy 

the second snaiply with increasing con- 
tent the starting mixture 55%, With 
further inctease the content the yields 
light and gas remain constant 
mean value and the latter 

(Fiz. The observed relations are 
associated change catalyst since 
consecutive were performed differ- 

tile (gas may due the higher dilu- 
tion with the portion the 
gested this the surface the least 


the surface the formed are easily desorbed and not attain high (gas the 
presence large amount nitrogen this pait covered with and the consequence this 
drop the gas the more pronounced the greater the nitrogen the 
more active portion the surface the catalyst the relative groups will greater than 
the experiments without dilution, results rise the light This explanation, however, calls 


TABLE 


the Catalyst constant velocity, 


space with constant volume catalyst. These experiments were performed cat- 


The results the experiments are set forth Table and plotted Fig, from which 

space velocity, however, there linear rise yiel¢, expressed 


wwe? salue was 


TABLE 


et men ty, traction 1 + G 
“No ‘ a ie & ml/liter 


4 | €3.0 


Hours 


dependence the hydrocarbons the 
space velocity the 186 


data Table and and show that 


500 the activity the falls off with increasing duration reaction, 


= 


| i 


*hour 


oon 
aD 
na 
an 
ow 


TABLE 


Number 


Yield 


1/2 portion catalyst velocities 250 -300 and 186 respectively, the 
with the time, whereas when hous (product) remains constant, 


Catalyst 
ment Number 
Ne, 
267 
266 


he 


x 


fi 


= 


dependence the hydrocarbons the 


Effect space velocity initial gas 


linear velocity upon the vield hydro- 


sults among themselves space 


catalyst (catalyst with which the 25-hour experiment number 264 was carried aut, and mean values after 


while constant are set forth Table and plotted 


From and Fig 


influence upon the the gas and upon the total yield The total 
expressed however, increases with the space velocity which was 
varied the Table for comparison are set forth the data obtained over 
catalysts ard one and the same space velocity (142 with one and the same 
amount 267 and 257) and with different amounts catalyst (experi ments 265 and 
From Table see that the are good agreement respect total yield, 
and the one and the same space velocity, 


from the data obtained that the method changing the initial gas has 
upon the 


the 


increase space 


the investigated not bring about change contraction 
the gas the total y.eld but leads linear rise total yield expressed 


An! 


was made the the ethylene/hydrogen ratio the gas mixture 

with and space velocity upon the hydrocondensation carbon with 


does not the total yield hydiocarbons whea 
expressed but leads fall yield when unit time and unit volume Catalyst, 


gas cil, 


amounts catalyst, the quickly 
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TRANSFORMATION 1,3-PENTADIENE 


The study the thermal transfor nations hydrocarbons considerable interest for the 
understanding industrial processes hydrocarbon raw The contains 
large number papers dealing with the decomposition alkenes, whereas.the 


mations (with butediene) unde: the action high temperature have hardly been 

studied, Thus, Kennedy and Hetzel studied the reaction dehydrocyclization ever various 

catalysts with the objective they showed that the. yield this hydro- 

ducts transformation was not studied, Frank, Emmick and [2] obtained two fractions 
trans-piperylene 600° thiough vertical pyrex glastube filled with packing: 


The second fraction contained, apart from the 


not tend form cyclic the treatment, alkenes form cyclic 
pounds appreciable 


temperatures flow system, 


EXPERIMENTAL 


The piperylene used the had the characteristics: 42-42.5°(760 mm); 


Reaction ith maleic anhydride enabled the ratio stereoisomeric forms the 
starting material; the latter proved mixture cis- and 47% trans-isomers, The original 1,3- 


4 s 


electric furnace and filled with crushed 
glass, Substitution porcelain for the 
did not alter the character the pyro- 
lytic irarsformations, temperature 600° 
was used; the rate passage the diene was 
0.3 liter per liter contact material per 
The condensate was collected two traps 
ananged series and cooled with mixture 
acetone and solid carbon dioxide, 


The gaseous products pyrolysis were 
fractionation vacuum, 
dividual fractions, The solid products 

reaction (coke) were characterized de- 


Several preliminary experiments 

were cartied out which the the results was determined, the ylelds condensates were ex- 
tablished, and the content cyclopentadiene and condensate boiling 140° was found, 
The results the experiments showed that the condensates contain cyclopentadiene and 15% substances 


wit efficiency theoretical plates, 


wdracasbons conta acon pre port on of subs 
the pr: iva 


1.3905 


and the fraction cons!sts toluene 


26% m-xylene and p-xylene, 


was detern 


ate set forth the data one typical 600° which from was 


Results are set forth Table and plotted 


fram the data Table and Fig, that pentadiene transformed {ato complex mixture 
substances high molecular weight, noteworthy that 


0.8782 
0.8558 


the the follows that the fraction 79-80° consists benzene 


acids method The acids were separated ana analyzed the procedure des- 
Kamusher and the products oxidation were found 0,40 
benzoic 121°, 0.08 with 190° (in sealed capiliary), 0.33 


ned by the colorimetric method desc Lped 


108 2.0 
110 135 0.8 
36,0 


hydrocarbons higher than there was 


the condensates was 


or 


This was fractionated 


Yield 
ticns 


folecular 
culated 


26,17 


35,79 


i 
| 
26,31 


portion after thermal 
ment piperylene, 


naphinaene crysiallized on the walis of the condenser, 
The yellow were identified from the 
melting point the compound 
naphthalene and picric acid, The 


pyrolyzate, thé fraction from sev- 
(2.5 was brominated.at The 
were separated from the 
twice from they melted 
The liquid were fractionated 
prestute (18 mm) fractions with 


analytical results that the fraction the 


vently, the volatile fraction the concensate evidenily contains (apart from isoprene 
pentenes snd cyclopentadiene (main bulk the After passing 


over the 


TABLE 
Compos'tion gaseous products thermal 


transformations piperylene various 


gas 
Unsaturated 

Saturated 


was observed that experiments carried 
cut the same but without the 
that contained hydrogen, saturated 
examination the portion revealed the presence of, 
methane, ethane, propane and 


this purpose were carted out 


with 1,3-pentadene 500 and 550°, The condensates were 


analyzed the same methods befoie, Results analyses are set forth Tables and 


follows from the data Tables and that rise temperature from 500 increases the extent 
transformations the aromatic hydrocarbons and resins incteases while 


the content hydrocarbons decreases appreciably, 
the content unsaturated hydrocarbons the products, 


mention that thermal treatment 1,3-pentadiene flow system leads 


140°, 


the conditions selected for the present inves- 

which are readily converted into six- 


membered cyclic systems, 


SUMMARY 


system tube filled with crushed glas, 


gaseous (methane, ethane, propane, ‘sobutane, alkenes), 
toluene, xyleres) and and condensed systems with the general formula 


The cyclopentad ene does exceed reckoned the original 1,3-pentadiene, 


réac Cos of dieres, 
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CONTACT CATALYTIC BENZENE FRESENCE 
ALUMINA-SUPPORTED ZINC UNDER CONDITIONS 
HIGH PRESSURE 


solid alkylation The methylation the phase was for the 
Kutz and Corson presence aluminum chloride adsorbed activated The application 
and took out patent the methylation aromatic hydrocarbons presence chlonde 
alumina, according the acthors, the yield toluene 22%, and that xylenes 25%, 


Zinc has been used catalyst for alkylation the aromatic nucleus with alkyl chlorides and 
ard who showed that benzene with n-butyl and 


benzene ethyl aicohol only takes place 300° form ethylben- 
zene yield 36% the theoretical, 


the investigation the catatytic alkylation benzene with ether, ethylene 
and alcohol presence alu nina-supported zinc chlonde, reaction was performed flow 
alkylating Alkylation benzene with ethylene was out contact with and with al- 
zinc and 30% The that favorable conditions 

does net catalyze the beazene with Zinc supported alumina 
the and wt-% proved active catalyst this 


was 16% the the benzene used, 


temperatures 300 350° pressures atm, and with molar alcohol ratio 
the theoretical and that pure isopropylbenzene was reckoned the 


alcohol reactions which studied, the best results were obtained alkylation benzene with 
alcohol, 


EXPERIMENTAL 


Catalytic henzene with diethyl ether, ethylene and was 
into the reactor with space velociiy temperatures 400°, The was fractionated 
from small with tall column the tables are included the mos. *ypical results 
the experiments, 2-3 experiments were carried out each set identical 


Catalytic Benzene with Ether 


that the yleld reckoned the ether taken, falls with increasing amount the latter, while 
the wita benzene rises slowly and then gradually falls, The 
benzene/ether the range 6:1 may considered the optimum, 


was established the experiments that the most sultable for alkylation benzene with 
contact with alumina-supported zine high pressure are; 300 350°, 


action with 13- the theoretical reckoned the benzene 


TABLE 


upon the catalytic alkylation benzene with diethyl ether 


the the 
ether 


TASLE 


- 
~ 
. 


pressure the catalytic alkylanon benzene with diethyl 


‘ ' 


alkylation benzene with ethylene 

and 60% mtrogen was used for the alkylation with ethylene with 


TABLE 


a 
i 


see from Table that alumina does not catalyze the benzene with ethy lene 


Tine 


14, 15, 17) the yield the benzene fraction. 
TABLE 


ing 


Atmosph 


The was carried out atmospheric pressure flow system, 


The optimum conditions for alkylation benzene with ethylene contact with 


zinc chloride ate: temperature 800 deg, pressure atm, molar ratio ethylene The 
120 -140°), the theoretical the benzene taken, 


The and the fractions frem all the were treated with sulfuric 
acid the small content unsaturateds, washed with water, cried with chloride and distilied 
give benzoic acid which after sublimaticn meited the the fractionation data the 
pure the most experiment was the theoretical, 


The combined 140-190° fractions ali the catalyzates were treated with acid, 
dried with chloride and over sodium column, From this broad cut 
acids, Separation this mixture the method Moldavsky and co-workers the 
invesiigated fraction o-diethylbenzene, m-diethylbenzene and 38,1% 


The combined residues from the fractionation the catalysts from all the the range 190-300° 
and was evidently mixture polyalkylbenzenes, 


785 


calculated benzene taken, 


benzene with alcohol 


TASLE 


0.5 16.6 66.6 0.3 


atm (Table 6), 


between and 


The molar ratio benzene was studied 300° and atm, The 


the original alcohol, and rise yield this fraction when calculated the 
benzere 


PE 


propyl alcohol yield calculated 


the benzene 


TABLE 


catalyzate 


3.1 0.4 
P i 

39.0 

43.0 29.5 0.8 


the 


SUMMARY 


Conditions were established for alkylation bentene ether, and 
contact with alumina-supported zinc the vapor phase 


reckoned the benzene the reaction, reaction products were toluene and mixture 


Weight 


Fractionation the combined alkyJbenzene 
column with efficiency plates 

the puse hydrocarbon the 
the Alcohol introduced, 


Influence yield fraction the catalytic alkylation benzene with 


ben- alco- 


zene hol 


0.6 
0.4 


Inthe conditions established for the alkylation benzene diethyl ether the yield-of 
fraction with 120-140° 13-14% the theoretical reckoned the benzene taken and 74-86% 


calculated the alcohol taken, 


constants hydrocarbons liquid fuels and oils, State Tech, Press, 


aan 
P 
27 
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TRANSFORMATIONS VINYL 


ARYL ETHERS 


COMMUNICATION LONIC POLYMERIZATION VINYL ARYL ETHERS 


Vinyl aryl with the formula CH, been little Development methods 
for and utilization the processes activation the molecules these 
substances, known that the activation compounds may proceed under the substances 
capable decomposing into tons free radicals, basis the ability organic compound react under 
the influence catalysts radical determines its reactivity extent, 


various transformations and vinyl ethers permits the reac- 
these and the with that vinyl alkyl ethers, commenced such 
ar. with reference and vinyl phenyl ether the addition 
‘of alcohols, and the breakdown derivatives study these reactions showed that the 
tivity vinyl aryl ethers presence catalysts lower than that alkyl ethers, For the purpose 
fuller the vinyl aryl ethers thought study thelr polymerization 
and both radical These inyestigations throw adequate the 


chemical vinyl aryl ethers and pave the way synthesis new derivatives this 
series, 


The experiments have 


the influence even more seriously inhibited than the 


studied close connection with other transformations ethers, Whereas the polymerization 
vinyl alkyl ethers nas been adequately with the the question the 


aryl ethers has now Apart from patent and the study Losev 
and co- Investigations this field have beea 


proceed with corsiderably greater difficulty then the vinyi This because 
the the ethereal oxygen weakened the presence the benzene ring, that the form- 


at.on (2) and (3) the complex proceed lower velocity: 


| 


The complex cation (3) formed during may give mechanism, 


sented schemes (4) and (5); 


OAr 


(4) 


where Alk, At, 


selected for study vinyl ethers were phenyl ether CH, 
ether 


solvents, the catalyst, the the polymerization various molecular 


ce 
Were ranging from solids, were out in.the range between 15° and 
ol 


paint the ether, Since the complex formed temperatures with different catalysts, 
factor this process, The most active catalyst all cases was 


due the vinyl with having the lowest dissociation 


pure 


The fractions suggests the possibility polymerization of, 

polymers phenyl ether which were isolated included fractions 
the ard this was observed that with temperature the experiment the 
fraction and conversely, Thus the lowest yleld was 


Fos the purpose 


present onginal polymer products transformation and breakdown, Vacuum 


the low-molecular polyvinyl ether showed that these the polymer 

rial 


re latter was frac; 


r 


acetal and resinous residue having higher molecular weight than 
the acetylenic bridge resulting from formation dipheny! acetal, This 

c 


io 
the increased carbon content the tesidue, The preposed mechanism 
hypothetical 


va 
ba) 
oe 


« 

te 
a 
© 


al 
a 

3 

> 


OAr 


Format.on acetylenic has been repeatedly observed our with various 


the the original substance, 


fractionation the low-molecular pheny! ether gave fraction which, judging 
Condensed residue was obtained, but the molecular excluded breakdown according 

(4), the carbon content the the pure vinyl phenyl 


solvents except methanol and ethanol, dissolve mixtures these alcohols with 


last makes imposible the these polymers fractions the method 


with alcohols. All the polymers and their were characterized 
the molecular weight, solubility and elemental The data are set forth and 


! : 


——— 


ether 


ether 


+ 
ee 


+ 


tn aicorol .. 


Gasoline 


(stra tun) 


Sunflower, clive 


glycol 


aryl ethers had the following constants: vinyl phenyl ether: 


left Marked mse was observed after min, and after hours for 
had ceased change, the was with solvent decanted and subjected 
and fracticnation (details Yields and the polymers and their 

flask with dropping funnel and reflux (boiling 


hour the catalyst had been added, stirring was stopped and the viscous, polymer was removed and 
pur and fractionation, 


. 


TABLE-2 
Solvent 


The following fractions were 


and trap placed between the condenser and the pump and The was heated petroleum 
jelly bath, 


the was added the course min, 9,9 


After beating the ether (20 the but 


allyto 92°(16 mm) the course min, the erd this period, gas was passed through 


the polymer neutralize the catatyst, and the very polymer was worked the 
way give polymer (86,0% the theoretical), 


Purification the polymers vinyl ethers 


The crude polymer discharged the reaction flask was treated (in the usual steam distillation apparatus) 
with steam, this way 400-500 (for polymer) aqueous distillate was taken off, which contained 
merized aryl ether, traces and acetaldehyde, separation from the aqueous the polymer 
visc product which was dehycrated ving form 30% solution, The solution. 
was through paper filter and the benzene was distilled off from the solution 40-50 mm, The 


The polymer obtained this manner 


Fractionation and examination fractions ether 


polyvinyl phenyl ether prepared with vacuum, phenyl ether was 


flask was added the solution; shaking clotty precipitate came down which was 
filtration through After washing with methanol and drying vacuum-desiccator 
the separated fraction was white, light powder (0.8 The solveut was driven off from the 


filtrate and the residue form clear, transparent, viscous polymer (fraction 


From the obtained fraction was 0.4 (2.3%) phenol and 1,7 acetal 


ether, vinyl phenyl cther, dioxan and benzene; Insoluble gasoline and alcohols, 


faction! w fn nd ‘ | 


Fraction was faintly colored, visccus product, free from odor, 


233.0, 240.6 


Cale tlated MM 24¢ 28 (Catt, O). 


vinyl ethers, tly acetic acid and insoluble gasoline and alcohols, 


the theoretical) clear product was isolated with 


Found 


a”, 


the next hour the temperature the flask rose 124° (at temperature 


26.5 


clear, polymer with was obtained after and drying, 
Found 
that 


Calculated 
viscosity tus polymer was The solubility the polymer vinyl 
phenyl ether ven Table 
SUMMARY 


action the vinyl aryl ethes developed between 15° and the boiling point the 


Methods are for and separation polyvinyl ethers isolation 


vacuum 
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TRANSFORMATIONS VINYL ARYL ETHERS 


POLYMERIZATION AND COPOLY 
VINYL ETHERS 


The investigation ‘of the conditions radical mechanism isa 
continuation the the reactivity compounds series, For this purpose studied the 
the comparing the reactivity the original the other 


the preceding communication described the polymerization ary] ethers under the 
the molecules ary] ethers with agent which breaks down Into free radicals, 
quently vinyl ethers have ocea among the compounds which polymerize solely presence 


known that alkyl ethers made copolymerize with substances which 


under the action peroxide Such was also observed the case 
But none these data relate aryl ethers, 


polymerization phenyl and ethers with ethyl and The 


selected for radical reactions was which breaks down free 


The fact that and copolymers are formed supports the suggestion that 
can activated radical This fact, together with the previously noted 


products, soluble the majority organic solvents except alcohols, Purification, drying and frace 
the polymers were effected the procedure previously described for ethers prepared 


197 


aryl ethers differ from their polymers being soluble alcohols and gasoline, being 
ethers, The polymer ether soluble ethyl alcohol and partly 


the course investigation the isolated polymers, was established that more fractions 
while the low-molecular fraction pertamer, The presence the prepared 


the amount the latter and the temperature and duration affect the yield 1), 
all these caused oniy small rise weight the experi ments 
and the unreacted portions the original were recovered 


resence 

sealed ampoule which was heated thermostat for 100 hours, The contents such ampoules, 

were heatcd (210 vinyl ether), were fractionated with steam, 170 
ether 155-156 was recovered, the restdue was solid which 

catalyst twice with alcohol; was tnen dried constant weight 


onation Separation into fractions the was the previously 
{i} From 9,7 polymer vinyl phenyl ether was 


Solubility polymers and vinyl aryl ethers prepared presence 


ether with 
butyl 


ether ether with ether, phenyl phenyl 
vinyl ethyl ether with phenyl ether, 


ether vinyl butyl 


Acetone 
Benzene 
Toluene 
Dioxane 


ether 


Butyl alconol 


alcohol 


— 


Ethyl 
butyl ether 
Acetic acid 


gasoline 


Ethylene glycol 
ether 


TABLE 


deg Both fractions were solid, 


products, 


phenyl 155-156 For Fraction m.p, 
6,87; 1,53 
Found 
(CgH,0), Ny. Cal- 
culated 1818,2 


| 
x | + im H + ess 
Ether 


Ca 


for 100 hours, From such ampoules (209 starting recovered mixture 
and transparent, very viscous was tsolated, 


Found 


. 


vinyl ether and 39,5% vinyl ether, 


d M: 7:8,7 724. i 


copolymer The contains: 71.65 mole-% phenyl ether and 
mole-% ether, 


ether with vinyl butyl ether, mixture (0.1 mole) 
vinyl ether, (0.1 mole) butyl ether and 1,05 (4%) was sealed into 


Copol symen 


ization vinyl p-tert-but 


Polymers and vinyl ethers, also their copolymers with ethyl and 
vinyl ethers, were and characterized, prebable mechanism their formation advanced, 


The viscosity the was 0.7108 centipobe, The copojymer contains 73,0 vinyl p-tert- 


found that vinyl aryl ethers exhibit greater reactivity than vinyl alkyl 
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CHEMICAL TRANSFORMATIONS AND 
HIGH-MOLECULAR COMPOUNDS 


METHYL ESTER WITH VINYL PHENYL ETHER 


our previous described the methacrylic acid and its methyl ester 
with vinyl ethers These investigations that alkyl into 
with methacrylic and its detivatives under tre influence benzoyl notwithstanding that them- 
scives are not susceptible under the influence oxygen and peroxides, these observations was 
based the hypothesis that the initiator the formation copolymers unsaturated components not product 


with methacrylic acid its 


radical also promotes the polymerization and the and, par- 
ticular, vinyl know vinyl ethers not become activated under the influence oxygen, 
pezoxides and hydroperaxides polymerization processes, that this fact has been adduced the 

think necessary take account the nature and the atoins, the semi-dissociated 
cause vinyl ethers nce their belongs the oxygen, The formation 
cleavage benzoyl peroxide has been indicated the the nature 
the radical and its free valence the same these cases belongs the 
tions, Moreover, transformations ethers can place under the influence free radicals when the free 


valence the belongs carbon, which case the formation polymer chain the 
following schemes; 


COCR, OR, 


hydrogen, 


The activity this radical 


for its and, among other reasons, the presence conjugated double bonds 


many examples 


Great interest attached the study the properties with reference new 
tives vinyl for example vinyl phenyl contsast the vinyl 
phenyl ether polymerizes with difficulty mechanism, due the Influence the benzene ring and the 
the molecule which causes the oxygen love electron-donating properties and the catalytic 
action of, for instance, hydrogen chloride Furthermore, must mention that vinyl ether susceptible 


All these difference, between vinyl pheryl ether and viny! alkyl ethers 
study the former with methacrylic acid and its methyl ester, 


study the conditions methyl methacrylate and phenyl ether various molar 
showed that with concentration vinyl phenyl ether the reaction some cases proceeds differently 
than with vinyl alkyl ethers, all cases substances were obtained which corresponded elementary composition 
increase the number vinyl phenyl links the chain the molecule (see table), was 
that with molar methyi methacrylate vinyl phenyl ether, copolymers were 
whose degree polymerization did not exceed that methacrylate, ratio, 


vinyl phenyl ether, the polymerization and low-molecular polymers are 
formed, 


Content 
mole-% 


composition links 
molecules 


60.05 


vinyl phenyl ether was separated and the amount methacrylate was found 1.07 


The evaluation the the investigated products was based 
the viscosity the solutions the polymers and copolymers question, This shows 
that the viscos.ties the solutions the copolymers than the viscosity 
the chains (table), the yields copolymers reduced with increasing concentration vinyl 
the reaction time there qualitative change the copolymer chain due 
the links vinyl phenyl ether, Examinatior the products copolymerization shows that 


Corsequently, present Inwestigation has shown that vinyl ethers react according free-radical mech- 
with whose free valences are attached carbon: 


the has been the radicals which can cannot involve vinyl ethers copolymerization 


CH, 


The copolymers have low molecular weight; for example the copolymers obtained from molar 


the above observations follows that reaction acid with vinyl phenyl ether 


EXPERIMENTAL 


The for the were freshly methyl with b.p, 
1.5225; 0.9765, Benzoyl peroxide was purified two reprecipitations; 


Procedure 


The substances were brought into reaction various molar ratios presence 0.2% benzoyl 
the weight The process proceeded continuously until solid highly 
viscous bad the conclusion the reaction the were cooled the same 
were run with benzoyl and, separately, methacrylic acid, methyl metha- 
and The solid reaction products purified numerous dissolutions and precipi- 
reaction was obtained for the double bond, The polymers and were then dried 
The copolymers were not subjected selective reprecipitation since polymer methyl 
methacrylate was found, The analyzed for and the basis the data obtained, 
were made the the addition, the fusibility and viscosity were deter- 
mined after the copolymers were analyzed for thelr methyl 
was applied for separation the vinyl phenyl ether; part the solution was 


Below some data polymerization and copolymerization various 
were the same ccnditions their Methyl polymerized, Vinyl 


the data reaction acid with vinyl phenyl ether, The investiga- 


and the ether was collected after fractionation, 


for The products had viscous The copolymerization and the 


from with and then constant weight -35°(4 mm), The copolymers 
does not break down when heated, but composition and 


the copolymers are set forth the table, 


(by and the the was fractionelly The fracticnation gavea sub- 
stance which agtee with the constants vinyl phenyl ether, 


Methyl was with vinyl the above-described conditions 
but with The the resultant polymer resembled those the polymer described 


the was therefore fract onally (35 mm) presence hydroquinone, this way 0.95 
The substance the trap had 1.4165, that methacrylate; the fraction 
the had 1.5220, phenyl The viscous liquid the distillation flask 
acetone, methanol precipiate came dowa which was purified from polymers, dried 
ght and subjected elementary analysis, 


ght and the relat.ve calculation the magnitude the constant which was 
found 


wete those above. After heating for hours, the contents the ampoule had not 
outward appearance, they were liquid, Sampies the liquid mixed with 
polymer was effected The polymer was then worked according the 
cortent the inolecules was 62.2 and 37.8 The copolymer was analyzed for 
the value calculated from the elementary analysis, The acetaldehyde the copolymer was de- 
termined and the value converted vinyl phenyl the amount the latter found was 


obtained after the copolymer was evaporated vacuum, evaporation 
the solvent left 1.35 which after fractional distillation had was 


ac.d, vinyl phenyl ether and 0.05 benzoyl were mixed together, The reaction conditions 
were above, The reaction contained (test precipitation with 
with gasoline and washed with methanol, The polymer was dried constant weight, Its 


J 
Aafe and 

iy. 


Translation, 


actd and vinyl phenyl ether, The was analyzed its 
but was detected, follows that acylal groupings are absent fiom the chain the molecule, The 
moiecular weight the copolymer the methed was 


acid, vinyl ether end 0.05 benzoyl peroxide were heated together for hours, the con- 
the heating the mass was distilled presence (test for polymer with and 

the flask was acetone and precinitated with gasoline polymer 
was and weighed 3,5 after purification and The the composi 


the basis the elementary anatysis calculations were made the the copoly met: the 
content methacrylic acid links the molecule that vinyl ether The content 
acid links determined the titration method was the acetaldehyde and 
its recalculation vinyl ether gave content tne latter 


The solution obtained after precipitation and the copolymer was evaporated and 
from the sclution was isolated 2.76 methacrylate with 


SUMMARY 
acid methyl methacrylate with phenyl have been prepared, 


in-the reaction 


was shown the accompanied side rzactions with formatton 
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DERIVATIVES TERTIARY UNSATURATED ALCOHOLS 


COMMUNICATION 


AND BUTYLDIMETHYLVINYLACETALS 


according the scheme; 


compounds are valuable starting materials synthetic organic chemistry 


The authors the paper aimed synthesizing substituted allyl acetals the substituted 
alcohols alkyl ethers according the scheme: 


where-R = =CHs; CHs; C,H, (iso) and CyHy. 
Acetals this series are great interest and have been studied, 


our communication [3] was shown that reaction with. ethyl ether 
leads disproportionation the unsymmetrical acetal according the following scheme: 


the present investigation the properties the acetylenic and the substituted allyl 


The synthesis these (V) and acetals based reaction and 


dimethylvinylcarbinol with ethers the scheme: 


CH, CH, 


These acetals were prepared presence catalyst the conditions described the previous 
tion This interesting from acetylenic substituted allyl acetals and the in- 
vestigation their properties enables study the and stability 


allyl for- 
mals. when was established that the allyl formals are more than 


sum up. therefore, the present 
the 


tion has shown that substituted allyl acetals are more stable than 


EXPERIMENTAL® 


st arling 


The were used the dimethylvinylcarbinol with 98-99°; 


OCH, 


ethe 


and sealed capillary containing 30% acid, After sealing the 
the was broken The ampoule was then heated thermostat 65° for 9,5 hours, 
next day the ampoule was cooled and opened; the contents were neutralized with calcined potassium 
carbonate and dist The volatile fraction was collected trap cooled the following were 


(9-10 mm), (769 1.4130 (yield 78%) 
The the trap was 2.7 vinyl methyl ether with waces dimethylvinylcarbinol, 


The data those for me.hyld:methylvinylacetal (1) which colorless liquid with ethereal odor, 
The acetaldehyde the acetal was determined the bisulfite method, 


Vinyl methyl ether was synthesized whom convey our thanks, 


and with constant was added 0.012 20% acid this the rose 
after which the mixture was left overnight. The next day the reaction mixture was dried with potassium car- 

bouate and the filtered product (79.0 was The products were trap cooled 


The material the trap was mainly vinyl with tiaces 
Found 68.30, 11.97, 11.89, 
The acetaldehyde content the acetal was also determined the bisulfite method, 
(iso). 
Exactly the same ratios arting substances were used for this for the preceding synthesis 


the above-described method, product was obtained with and 
(760 mm)with the following constants: 1.4126; Found calculated for 
$1,199; Found 163,50: Calculated 172.0, 

Found and 97,98% the 


The above data correspond !sopropyldimethylvinylacetal (111); 79,06% theory, 


With constant stirring acid was added toa mixture (9.25 moie) 
vinylcarbinol and (0.25 mole) butyl ether, rose Working and 
the above procedure gave product 80.8%) with b.p, 182-183°; Found 


Found 99,80 and the theoretical, 


sututed acetals possess characteristic ethereal odor and decolorize solution and 
bromine water, The properties the prepared acetals are studied, 


and 


that the allyl acetals are more stable than the acetylenic 
The structure the substituted was theiz cleavage the 
components. 
LITERATURE 
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HYDROGENATION TOLUENF UNDER HIGH HYDROGEN PRESSUPE 


1929 and Lang published short communication their experimenis 
250 Under these conditions 50% the toluene converted into benzene; the gaseous reaction 
contained, apart from hydrogen, methare and ethane, Also present among the reaction products (in very smali 
amounts) were diphenyl, monomethyldiphen and ditolyl, toluene was 
not observed, out the absence the authors observed the 
small quantity hydrogen and 


1938 Nemtsov published the investigation the homogeneous destructive hydrogenation 
toluene under pressure temperatures close (the pressure range was indicated), Accord- 
ing data the reaction velocity does not depend upon the presence metaliic and 


first approximation may expressed equation for bimolecular reaction between toluene and hydrogen, 
The constant the bimolecular reaction satisfies the 


the exponential factor the theory collisions led the the that each 


active brings about wansformation Nemstov did not consider, 


that chain mechanism involving the intermediate atoms free radicals was likely account for 
this fact, 


the research the homogeneous destructive hydrogenation toluene was studied 455-490° 


hydrogen pressures the basis the results obtained, chain mechanism advanced for 


this process, 


- 


EXPERIMENTAL 


Apparatus and xperiment procedure 


The was carried out autoclave stainless with capacity about 160 an4 
with seal, The toluene was charged into the reactor which was then sealed; the pressure the hydrogen 
was thereupon raised with the help pressure apparatus fed from The toluene previously 


The initial hydrogen the different experiments varied between 100 and 606 atm, The 


was then placed electric and heated the required temperature which was measured with 

thermocouple long sheath the and passing through the hydraulic The temperature 
kept constant The reactor was held the experimental temperature for specified period and then 
cooled with water, The working pressure ranged from 280 1350 the conclusion the the 
pressure was slowly dropped atmospheric; the liquid products were fractionated rectifying column with 

efficiency theoretical plates. When the initial hydrogen pressures were 100 and 250 atm, 
pressure 280 and 650 atm.), the reaction products contained benzene and together with adout 
components; the majority out with initial hydrogen pressure 450 and 
atm, (working pressure 1100 and 1350 methylcyclohexane was found the products addition, 
Chromatographic separation the hydrocarbons from the methylcyclohexane fraction followed 


Results the investigation 

455° constant toluene (30 the reactor are set forth Table The yield 
the last column Table are set forth the reaction hydrogea concentration (in 
Within the this constant each experi mental (at corstant pressure}, but de- 


813 


with rising presine (cens centration) of hyd: open, 


hydrogen concentration the reaction velocity rises 2.5 times, 
follows from the data Table that cestructive toluene not bimolecular 
which the velocity necessarily been the toluene and hydroge 
TABLE 
23.2 0.0755 2.035 2.073 0.0122 
19.2 2.110 2.079 0.0101 


38.5 


0.126 2.110 


0.0123 


1.968 2.039 


5.5 43.6 


0.142 


i 


Calculated the yield benzene. 


upon the reaction velocity, The dependence the resction 
the toluene was examined out 455° with initial 


toluene (20,50 and The hydrogen concentration this series did not vary more than 


from value, these experiments are set Table 


follows from Table that the reaction velocity increases with increasing toluene the values 
the column, however, indicate the absence direct proportionality between the concentration (charged in) 
and the reaction velocity, twofold the charge toluene one experimental series speeded 
the second series the speed increased 1.44 the average speed-up was 
the reaction velocity the square root the toluene This 
could not deduced from data Table due the relatively changes mean con- 
toluene during the majority the ments each series, 


TABLE 


i 


0.0845 0.585 0.0195 


t 


1.336 


1.373 


1.290 


0.110 1,162 


1,108 


able confirm the existing data for the the 
process under investigation, For this purpose 
carried out with addition tumings from the same batch 
stainless area the sur face the ev- 
from the measurement the parameters 100 
cuttings, was about The area the internal 
surface the reactor was about 260 


Bélow are set forth the results examination 
464° with initial hydrogen 250 and 
reaction period 4.25 hours; 


S/V cm or ee i.€ 2.5 5.6 
under nressure: 280 atm; 650 atm; 


The conclusion from these results that the size the surface and its ratio the volume has 


marked upon the velocity, The slight increase benzene yield 5,6 scarcely outside 


TABLE 


Yield benzene 
hours 


1.231 
1,127 


Influence temperature the reaction velocity, experiments out 490° with toluene 


Comparison the data Tables snd shows that rise temperature from 455 leads con- 
increase reaction velocity, The energy activation was not determined this 


Investigation the reaction products, interest investigate the high-boiling 
teaction whose structure ought give indication the sadicais the course desiructive 


le. final mean moles 
(mean) 


aren 


“ . 

with mixture gave terephthalic acid which was identified the di- 


Results 


EVALUATION RESULTS 


a) 


~ 


that the involves the following steps: 


The that rupture the bond 


the step the was refuted data for the composition the gaseous reaction products (60% 
the proposed scheme accounted for the formation the above-men- 
for the amount formed, was not detected, 


above, Lang who thermally decomposed toluene autoclave 470° 
found the reaction products, but not dibenzyl, the present research we, 


pressure 460° for Among the products reaction was found only 


the The reaction products comprised 59-62% hydrogen and 38-41% methane, The liquid 


or 


toluene, then clear presence hydrogen under pressure will between radicals, 
formed thermal decomposition, with hydrogen (also with molecules toluene snd products), 


chain reaction, 


great interest the formation during thermal decomposition toluene 
from the benzene ring reaction uncer our experimental conditions 


Detachment hydrogen 


extremely improbable, although cannot altogether exclude its possibility, seemed us, however, that 
formation may also expiained supplementing scheme the following reactions: 


The absence ditolyl from the products experiments may accounted for the very low velo- 
city reaction vacuum, carded out the decomposition toluene lower temperatures 


sec, our reaction period was 109,000 greater; the toluene pressure our 


was 325-370 atm, instead 3-14 mercury, was also tens thousands higher than could occur 
for the velocity reaction 


Reactions and 3™, they. indeed take place, constitute interesting type radical 
recent years data have been obtained which makes reactions this type highly 
the mechanism photolysis biacetyl, Blacket and Bell the following hypothesis for the reaction; 


Gomer and Noyes [6] studied the breakdowr. and that the. following 
tion took place 


After the foregoing data, Darwent suggesied the type question involve sdd- 


ition atom radica! the molecule with formation free which ther down 
for example 


this hypothesis accepted, then reactions and could have occurred during the tol- 
(depending evidently the point attack the H-atom), 


Using the concepts discussed above, are able formulate scheme for chain the destiuc- 


tive hydrogenadon toluene which satisfactory accord with the data for the kinetics 
this reaction, 


suggest the following scheme probable for the destructive hydrogenation 
1° 


+ li, 


4 


The reaction might also called with ethylbenzene, methyldiphenyl, 
and other have followed the course resctions and 17; Hoffmann and Lang 
found ethane (reaction 18) the reaction produtts well methyldiphenyl; concerning dibenzyl, have 
shown (see above) that our cond.tions suffers destructive hydrogenation, 


suggest that chair during homogeneous destructive hydrogenation toluene takes place 
entially the tolyl radicals reaction 


Under stesdy conditions with considerable length chain: 


the balance chain and breakage 


Here not write the reactions and (due the low activity benzyl nor the 
heterogeneous hydrogenation toluene methyicyclonexane, 


$4 


tu CH } 


write expression for the reaction velocity 


or 


From this that the reaction velocity first (without allowing for the expression 
the square must proportional the hydrogen the square root the toluene con- 
centration, Taking account the expression the square brackets equation (5), retch the conclusion 


that the reaction velocity must slower than linearly with increasing concentration, This has ac- 
been observed the case, 


can shown that equations (5) for the reaction velocity also obtsined the assumption 


breakages with these radicals, The reaction velocity takes another form the event 


Hence 


the reaction velocity must increase rate higher than represerted linear relation when the hy- 
drogen concentration This not confirmed experiment, the kinetic 
the chemical the reaction products formed under our experimental 
only insignificant extent and influencing the kinetics the reaction, 


Equation (5) and similar equations for preferential the methyl and phenyl radic the 


end help out the for the mechanism the investigated reacticn, 


SUMMARY 


for the investigated process the basis which equation for the 
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DERIVATIVES TERTIARY UNSATURATED ALCOHOLS 
AND 
The present forms continuation our studies the field ethers With the object- 
ive ascertaining the reactivity vinyl ethers alcohols, have with 
acetylenic and olefinic carbinols, 
our previous established that ethers primary and secondary alcohols presence 


traces acid react with and olefinic form the corresponding acetals 
according the scheme; 


The coustants the prepared acetylenic and olefinic acetals exhibit the following the 
the olefinic acetals are lower than those the corresponding acetylenic acetals; the gravities 
and Indices the olefinic acetals also lower than those the comesponding acetylenic acetals, 


The aim the present investigation was and the properties the 
and olefinic acetals; 


CH, 


the acetais temain clear after standing for the same 


thus shown that acetals containing the vinyl group are mote the prepared 
acetals was their hydrolytic cleavage the original Components the equation: 


EXPERIMENTAL® 


The following substances were used synthens, ether with 


mixture (0.25 mole) carbinol and (0.25 mole) vinyl-tert-butyl ether 
with cohstant was added 0.02 30% hydrochloric acid; the temperature 
tion tose The mixture was then hested water bath for min, before leaving over- 

The next the reection mixture was with potassium carbonate; 47,5 the was then frac- 


ing ons were collected: 


Residue 2.0 


the trap collected 1.2 substance with the following constants; 0.7720; 1.3984, The constants 
are close those ether, 


was not examined: was inixture starting compounds, Fractions and 


The acetal colorless liquid with odor; turns yellow when kept and gives characteristic white 
precipitate with solution silver The acetaldehyde content the acetal was 


the method, 


TABLE 


Characteristics the prepared olefinic and acetylenic acetals 


i 


Reaction the procedure ether with carbinol and with 
dimethylethynyl- and carbinols presence 30% hydrochloric acid gave the corresponding acety- 
lenic and olefinic ecetals Table), The acetylenic acetals give white precipitate with ammoniacal solution 


the olefinic not give precipitate, but they weak solution and bromine 
water, 


method given for preparation and olefinic acetals containing 
butyl radicals; are studied, 
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CHRONICLE 


June 1954 marked the passage 100 years since the birth the celebrated and 
standing chemist, one the earliest Nikolai Aleksandrovich Morozov, His memorial, éxecuted 
the Prof, Motovilov was unveiled this day the birthplace Morozov, Bork the Yaro- 
Morozov Research Station the Academy Sciences the USSR, 


open session the council the biological station pteceded the unveiling the 


and was presided ove: the the Division Biological Sciences the Academy 
Sciences, 


The director the biological station, Doctor Papanin, recounted the history the biological 
station, which was the Morozov, and described its routine functions which 
have close the great and scientific problems Soviet hydrobiology, The 


and the fruitful researches the worthy and loyal son the 
fatherland— 


Levin (leningrad the History the Academy Sciences USSR), main 
the career Morozov against the the despotic monarchical regime and the 
tise the revolutionary movement, nearly confinement the and 


elburg fortresses, Morozov was able make profound various sciences and carry out outstanding 
scientific researches, 


science and chemistry, The mentioned the outstanding importance work 
periodic system the structure which wrote during many years incarceration the Shlissel- 
burg this book series other publications Morozov develops the theme the complex struc- 
ture atoms and analyzes the basis the penodic law the chemical elements, asserted the poss- 
breakdown the atom time when the majority such possibility unreal end 
when experimental evidence for such process was still Even the end the century Moro- 
Zov suggested that the most important problem chemistry would the “synthesis considered 
that the chemical elements pass evolutionary process the infinite development the universe, 
was fantastic dream the ancient alchemists may soon become normal 
More than years ago Morozov daringly and confidently advocated the theory the complex structure 
atoms, the transmutability elements, the artificial preparation radioactive elements, the 
intraatomic energy, an-idea Dumas, Morozov advanced periodic system organic 
compounds radicals), the start the 20th century Morozov proposed the hypothesis that new 
stars born explosion old stars due der atoms radioactive Today this previously 
controversial hypothesis accepted modified form wide circles astronomers and physicists 


fields and indicated the need deep and many-sided study the literary works Morozov 


The final speaker was Academician Oparin who pointed great the studies 
and other These researches importance not only locally but for the Union 


general, particularly clarification the associated with the tremendous hydrotechnical developments 
the USSR, 


the conclusion the open session the scientific council, which were present Moscow 
Academy the USSR, societies from the oblasts and delegates the Lenin- 
grad scientific institutes which Morozov the memorial was unveiled, The memorial commissioned 
the Presidium the Academy Sciences was unveiled Academician Oparin, 


825 


from the Division Chemical 


Research Station, from the Leningrad 


foot the were placed wreatns from the Presidium the Academy the USSR, 


the Academy the USSR, from the Biological 
Lesgaft Institute, and others, Also present the unveiling the mem- 


2 


